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Table Bl 

Summary of the Incidence of Neoplasms in Female Rats in the 2-Year Drinking Water Study of Sodium Nitrite a 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Disposition Summary 










Animals initially in study 


50 


50 


50 


50 


Early deaths 








Moribund 


11 


6 


10 


15 


Natural deaths 


6 


13 


4 


2 


Survivors 










Terminal sacrifice 


33 


31 


36 


33 


Animals examined microscopically 


50 


50 


50 


50 


Alimentary System 










Intestine large, rectum 


(50) 


(50) 


(50) 


(50) 


Fibroma 






1 (2%) 


Intestine small, jejunum 


(50) 


(44) 


(49) 


(50) 


Leiomyoma 






1 (2%) 


Liver 




(50) 


(50) 


(50) 


Oral mucosa 








Squamous cell carcinoma 


1 \1\J\J /OJ 


l \l \J\J /O ) 






Stomach, forestomach 








(50) 


Sauamous cell nanilloma 

L/\j UU111VUU WWII puyill VI-Lltl 






1 /10/\ 

1 (2%) 


Tongue 








Sauamous cell carcinoma 






1 ( 1 000/ \ 




Cardiovascular System 










Blood vessel 


(50) 


(50) 


(50) 


(50) 


Heart 


(50) 


(49) 


(50) 


(50) 


Endocrine System 










Adrenal cortex 


(50) 


(50) 


(50) 


(50) 


Adenoma 


1 (2%) 


1 (2%) 


1 (2%) 


1 (2%) 


Carcinoma 




1 (2%) 




1 (2%) 


Adrenal medulla 


(50) 


(50) 


(45) 


(49) 


Pheochromocytoma benign 


4 (8%) 


2 (4%) 




2 (4%) 


Pituitary gland 


(50) 


(50) 


(50) 


(50) 


Pars distalis, adenoma 


24 (48%) 


25 (50%) 


17 (34%) 


21 (42%) 


Thyroid gland 


(50) 


(49) 


(48) 


(50) 


Bilateral, C-cell, adenoma 






1 (2%) 


C-cell, adenoma 


7 (14%) 


4 (8%) 


10 (21%) 


6 (12%) 


C-cell, carcinoma 


2 (4%) 






1 (2%) 


Follicular cell, adenoma 


1 (2%) 






Follicular cell, carcinoma 


1 (2%) 




1 (2%) 


1 (2%) 



General Body System 

None 
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Summary of the Incidence of Neoplasms in Female Rats in the 2- Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Genital System 

Clitoral gland 

Adenoma 

Carcinoma 

Bilateral, adenoma 
Ovary 

Granulosa cell tumor benign 
Schwannoma malignant 
Sertoli cell tumor malignant 
Uterus 
Adenocarcinoma 
Adenoma 
Polyp stromal 
Sarcoma stromal 
Cervix, carcinoma 



(46) 

8 (17%) 
2 (4%) 

(50) 



(50) 
2 (4%) 

7 (14%) 



(48) 

8 (17%) 

1 (2%) 

2 (4%) 
(49) 

1 (2%) 



(50) 

1 (2%) 
3 (6%) 

1 (2%) 



(49) 

5 (10%) 

1 (2%) 
(50) 

1 (2%) 
1 (2%) 
(50) 



8 (16%) 
1 (2%) 



(49) 
3 (6%) 
1 (2%) 

(50) 



(50) 

7 (14%) 



Hematopoietic System 

Bone marrow 

Lymph node 
Carcinoma, metastatic, lung 
Mediastinal, carcinoma, metastatic, 
adrenal cortex 

Lymph node, mandibular 
Carcinoma, metastatic, Zymbal's gland 

Lymph node, mesenteric 

Spleen 

Thymus 



(50) 
(2) 



(49) 

(50) 
(50) 
(49) 



(50) 
(1) 



1 (100%) 
(49) 

(50) 
(50) 
(47) 



(50) 
(2) 
1 (50%) 



(50) 



(50) 
(50) 
(49) 



(50) 
0) 



(50) 

1 (2%) 
(50) 
(50) 
(48) 



Integumentary System 

Mammary gland 

Adenoma 

Adenoma, multiple 

Carcinoma 

Fibroadenoma 

Fibroadenoma, multiple 
Skin 

Basal cell adenoma 

Basal cell carcinoma 

Fibroma 

Fibrosarcoma 

Hemangiopericytoma 

Lipoma 

Squamous cell carcinoma 
Trichoepithelioma 
Pinna, melanoma malignant 
Subcutaneous tissue, fibroma 



(50) 
1 (2%) 
1 (2%) 
1 (2%) 
14 (28%) 
7 (14%) 

(50) 

1 (2%) 
1 (2%) 

1 (2%) 

1 (2%) 
1 (2%) 



(50) 
1 (2%) 

1 (2%) 
14 (28%) 
13 (26%) 
(50) 



1 (2%) 



(50) 



2 (4%) 
18 (36%) 
13 (26%) 
(50) 



1 (2%) 

2 (4%) 

1 (2%) 



(50) 
3 (6%) 

2 (4%) 
20 (40%) 
5 (10%) 
(50) 
1 (2%) 
1 (2%) 
1 (2%) 
1 (2%) 



1 (2%) 
1 (2%) 



Musculoskeletal System 

None 
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0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Nervous System 

Brain 

Astrocytoma malignant 
Spinal cord 



(50) 



(50) 



(50) 

1 (2%) 
(1) 



(50) 



Respiratory System 

Lung 

Alveolar/bronchiolar adenoma 
Alveolar/bronchiolar carcinoma 
Carcinoma, metastatic, adrenal cortex 
Sarcoma 
Nose 

Squamous cell carcinoma, metastatic, skin 



(50) 
3 (6%) 



(50) 



(50) 
2 (4%) 

1 (2%) 

(49) 



(50) 
3 (6%) 
1 (2%) 



(50) 



(2%) 



(50) 
2 (4%) 



(50) 
1 (2%) 



Special Senses System 

ZymbaPs gland 
Carcinoma 






(2) 
1 (50%) 


(2) 
1 (50%) 


Urinary System 










Kidney 


(50) 


(50) 


(50) 


(50) 


Nephroblastoma 






1 (2%) 




Renal tubule, adenoma 






1 (2%) 


Urinary bladder 


(50) 


(50) 


(50) 


(50) 


Systemic Lesions 










Multiple organs 


(50) 


(50) 


(50) 


(50) 


Leukemia mononuclear 


15 (30%) 


10 (20%) 


1 (2%) 


1 (2%) 


Neoplasm Summary 










Total animals with primary neoplasms 


45 


45 


49 


45 


Total primary neoplasms 


107 


94 


95 


87 


Total animals with benign neoplasms 


42 


42 


46 


42 


Total benign neoplasms 


81 


77 


82 


75 


Total animals with malignant neoplasms 


23 


16 


12 


12 


Total malignant neoplasms 


26 


17 


13 


12 


Total animals with metastatic neoplasms 




1 


1 


2 


Total metastatic neoplasms 




2 


1 


2 



Number of animals examined microscopically at the site and the number of animals with neoplasm 
Number of animals with any tissue examined microscopically 
Primary neoplasms: all neoplasms except metastatic neoplasms 
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Table B2 

Individual Animal Tumor Pathology of Female Rats in the 2-Year Drinking Water Study of Sodium Nitrite: 0 ppm 





5 


5 


5 


5 


5 


5 


6 


6 


6 


6 


6 


6 


6 


6 


6 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


Number of Days on Study 


1 


1 


4 


4 


6 


9 


0 


4 


4 


6 


6 


6 


6 


9 


9 


1 


2 


3 


3 


3 


3 


3 


3 


3 


3 




1 


3 


7 


8 


7 


6 


1 


4 


8 


1 


2 


9 


9 


3 


4 


4 


9 


0 


0 


0 


0 


0 


0 


1 


1 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Carcass ID Number 


1 


2 


1 


1 


1 


2 


1 


3 


0 


3 


2 


0 


3 


3 


0 


1 


4 


0 


0 


0 


2 


3 


3 


0 


1 




1 


7 


7 


5 


0 


6 


3 


1 


5 


2 


0 


8 


9 


5 


6 


2 


4 


i 


4 


9 


8 


0 


8 


2 


4 


Alimentary System 




















































Esophagus 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Intestine large, colon 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Intestine large, rectum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Intestine large, cecum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 






+ 




+ 






4. 












Intestine small, duodenum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




Intestine small, jejunum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Intestine small, ileum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Liver 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Mesentery 


































+ 






+ 




+ 






+ 


Oral mucosa 






















+ 






























Squamous cell carcinoma 






















X 






























Pancreas 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Salivary glands 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


M 


+ 


+ 


+ 


+ 


+ 


Stomach, forestomach 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Stomach, glandular 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


Cardiovascular System 




















































Blood vessel 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Heart 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 






+ 


+ 


+ 


+ 




+ 


+ 


+ 



Endocrine System 

Adrenal cortex + + + + + + + + + + + + + + + + + + + + + + + + + 

Adenoma 

Adrenal medulla + + + + + + + + + + + + + + + + + + + + + + + + 4- 

Pheochromocytoma benign X 
Islets, pancreatic + + + + + + + + + + + + + + + + + + + + + + + + + 

Parathyroid gland + + + + + + + + + +M+ + + + + + + + + + + + +M 

Pituitary gland + + + + + + + + + + + + + + + + + + + + + + + + + 

Pars distalis, adenoma X XXXXX XXXXXXX 

Thyroid gland + + + + + + + + + + + + + + + + + + + + + + + + + 

C-cell, adenoma X 

C-cell, carcinoma X 

Follicular cell, adenoma 

Follicular cell, carcinoma X 

General Body System 

None 



Genital System 

Clitoral gland M + M+ + + + + + + +M+ + + + + + + + + + + + + 

Adenoma 

Carcinoma X 
Ovary + + + + + + + + + + + + + + + + + + + + + + + + + 

Uterus + + + + + + + + + + + + + + + + + + + + + + + + + 

Adenocarcinoma X 

Polyp stromal X 



+: Tissue examined microscopically 
A: Autolysis precludes examination 



M: Missing tissue 
I: Insufficient tissue 



X: Lesion present 
Blank: Not examined 
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Individual Animal Tumor Pathology of Female Rats in the 2- Year Drinking Water Study of Sodium Nitrite: 0 ppm 





7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 




Number of Days on Study 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 


3 






1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 






2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Total 


Carcass ID Number 


2 


2 


3 


3 


3 


4 


4 


4 


4 


4 


5 


0 


0 


1 


1 


1 


2 


2 


2 


2 


3 


4 


4 


4 


4 


Tissues/ 




2 


3 


3 


4 


7 


0 


1 


6 


8 


9 


0 


3 


7 


6 


8 


9 


1 


4 


5 


9 


6 


2 


3 


5 


7 


Tumors 


Alimentary System 






















































Esophagus 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Intestine large, colon 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Intestine large, rectum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Tntp^tinp Iflrcrf* ppciim 

AUlGDUilw lalgv) ttvUHl 




+ 












_L, 




















+ 






+ 


+ 


+ 


+ 




JU 


Intestine small, duodenum 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Intestine small, jejunum 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 




+ 


50 


Intestine small, ileum 




+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Liver 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 










+ 




Mesentery 


















+ 










+ 














+ 










7 


Oral mucosa 




















































1 


Squamous cell carcinoma 




















































1 


Pancreas 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




50 


Salivary glands 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


49 


Stomach, forestomach 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Stomach, glandular 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 






+ 


+ 


+ 


+ 


+ 


50 


Cardiovascular system 






















































Blood vessel 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Heart 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


50 



Endocrine System 



Adrenal cortex 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Adenoma 










































X 










1 


Adrenal medulla 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Pheochromocytoma benign 












X 






X 






























X 




4 


Islets, pancreatic 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Parathyroid gland 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 




+ 


M 


+ 


+ 


+ 


M 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


46 


Pituitary gland 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Pars distalis, adenoma 


X 


X 












X 


X 


X 




X 


X 


X 


X 








X 




X 










24 


Thyroid gland 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


C-cell, adenoma 






X 














X 


X 








X 


X 


















X 


7 


C-cell, carcinoma 








































X 












2 


Follicular cell, adenoma 
















































X 




1 


Follicular cell, carcinoma 




















































1 


General Body System 






















































None 






















































Genital System 






















































Clitoral gland 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


M 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


46 


Adenoma 


X 




X 




X 






X 






















X 


X 




X 




X 




8 


Carcinoma 




















X 
































2 


Ovary 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


50 


Uterus 


+ 


+ 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Adenocarcinoma 












X 








































2 


Polyp stromal 




















X 




X 




X 








X 












X 


X 


7 
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6 


7 


7 


7 


7 
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7 


7 


7 
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Number of Days on Study 


1 


1 


4 


4 


6 


9 


0 


4 


4 


6 


6 


6 


6 


9 


9 


1 


2 


3 


3 


3 


3 


3 


3 


3 


3 




1 


3 


7 


8 


7 


6 


1 


4 


8 


1 


2 


9 


9 


3 


4 


4 


9 


0 


0 


0 


0 


0 


0 


1 


1 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


Carcass ID Number 


I 


2 


1 


1 


1 


2 


1 


3 


0 


3 


2 


0 


3 


3 


0 


1 


4 


0 


0 


0 


2 


3 


3 


0 


1 




1 


7 


7 


5 


0 


6 


3 


1 


5 


2 


0 


8 


9 


5 


6 


2 


4 


1 


4 
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8 
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2 


4 


Hematopoietic System 




















































Bone marrow 


+ 
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+ 


+ 
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+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Lymph node 




+ 














+ 
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Individual Animal Tumor Pathology of Female Rats in the 2-Year Drinking Water Study of Sodium Nitrite: 3,000 ppm 
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Table B3 

Statistical Analysis of Primary Neoplasms in Female Rats in the 2- Year Drinking Water Study of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Adrenal Medulla: Benign Pheochromocytoma 

Overall rate 3 4/50 (8%) 
Adjusted rate b 
Terminal rate c 
First incidence (days) 
Poly-3 test d 

Clitoral Gland: Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Clitoral Gland: Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Lung: Alveolar/bronchiolar Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



2/50 (4%) 
9.0% 
3/33 (9%) 
669 

P=0.243N 



8/46(17%) 
19.2% 
8/32 (25%) 
730 (T) 
P=0.029N 



10/46 (22%) 
23.7% 
9/32 (28%) 
567 

P=0.019N 



3/50 (6%) 
6.8% 
2/33 (6%) 
693 

FMJ.455N 



0/45 (0%) 
4.5% 
2/31 (7%) 
730 (T) 
P=0.339N 



10/48 (21%) 
23.5% 
9/30 (30%) 
680 

P-0.417 



11/48 (23%) 
25.8% 
10/30 (33%) 
680 

P=0.511 



2/50 (4%) 
4.5% 
1/31 (3%) 
680 

P=0.499N 



Mammary Gland: Fibroadenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Mammary Gland: Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



21/50(42%) 
45.7% 
15/33(46%) 
547 

P=0.268 



2/50 (4%) 
4.5% 
2/33 (6%) 
730 (T) 
P-0.339 



27/50 (54%) 
58.5% 
17/31(55%) 
541 

P=0.149 



1/50 (2%) 
2.3% 
1/31 (3%) 
730 (T) 
P=0.499N 



2/49 (4%) 

0.0% 

0/31 (0%) 
e 

P=0.074N 



6/49(12%) 
13.6% 
6/35(17%) 
730 (T) 
P=0.343N 



6/49(12%) 
13.6% 
6/35 (17%) 
730 (T) 
P=0.177N 



3/50 (6%) 
6.7% 
3/36 (8%) 
730 (T) 
P=0.656N 



31/50 (62%) 
66.7% 
26/36 (72%) 
541 

P=0.029 



0/50 (0%) 
0.0% 
0/36 (0%) 

P-0.233N 



4.6% 
1/32 (3%) 
715 

P-0.346N 



3/49 (6%) 
6.7% 
1/33 (3%) 
680 

P=0.077N 



4/49 (8%) 
8.9% 
1/33 (3%) 
626 

P=0.054N 



2/50 (4%) 
4.5% 
2/33 (6%) 
730 (T) 
P=0.498N 



Lung: Alveolar/bronchiolar Adenoma or Carcinoma 

Overall rate 3/50 (6%) 2/50 (4%) 4/50 (8%) 2/50 (4%) 

Adjusted rate 6.8% 4.5% 8.9% 4.5% 

Terminal rate 2/33 (6%) 1/3 1 (3%) 4/36 (1 1 %) 2/33 (6%) 

First incidence (days) 693 680 730 (T) 730 (T) 

Poly-3 test P=0.477N P=0.499N P=0.508 0.498N 



25/50 (50%) 
54.4% 
16/33 (49%) 
626 

P=0.263 



3/50 (6%) 
6.7% 
3/33 (9%) 
730 (T) 
P=0.503 
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Table B3 

Statistical Analysis of Primary Neoplasms in Female Rats in the 2- Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Mammary Gland: Fibroadenoma or Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



23/50(46%) 
50.1% 
17/33 (52%) 
547 

P=0.169 



27/50 (54%) 
58.5% 
17/31 (55%) 
541 

P=0.270 



31/50 (62%) 
66.7% 
26/36 (72%) 
541 

P=0.073 



28/50 (56%) 
61.0% 
19/33 (58%) 
626 

P=0.196 



Mammary Gland: Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



2/50 (4%) 
4.5% 
2/33 (6%) 
730 (T) 
P-0.121 



Mammary Gland: Fibroadenoma, Adenoma, or Carcinoma 

Overall rate 23/50(46%) 

Adjusted rate 50.1% 

Terminal rate 17/33 (52%) 

First incidence (days) 547 

Poly-3 test P=0.092 



Pituitary Gland (Pars Distalis): Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



24/50 (48%) 
51.9% 
16/33 (49%) 
513 

P=0.207N 



2/50 (4%) 
4.5% 
2/31 (7%) 
730 (T) 
P-0.694N 



27/50 (54%) 
58.5% 
17/31 (55%) 
541 

P=0.270 



25/50 (50%) 
53.9% 
16/31 (52%) 
536 

P=0.507 



2/50 (4%) 
4.4% 
2/36 (6%) 
730 (T) 
P0.687N 



33/50 (66%) 
71.0% 
28/36 (78%) 
541 

P=0.027 



17/50 (34%) 
36.7% 
12/36(33%) 
541 

P-0.099N 



Skin: Trichoepithelioma, Basal Cell Adenoma, Basal Cell Carcinoma, or 

Overall rate 3/50 (6%) 

Adjusted rate 6.7% 
Terminal rate 1/33(3%) 
First incidence (days) 5 1 3 

Poly-3 test P=0.449 



Squamous Cell Carcinoma 

0/50 (0%) 0/50 (0%) 



0.0% 
0/31 (0%) 

P=0.122N 



0.0% 
0/36 (0%) 

P-0.119N 



5/50(10%) 
11.0% 
3/33 (9%) 
361 

P=0.228 



30/50 (60%) 
63.8% 
19/33 (58%) 
361 

P=0.124 



21/50(42%) 
45.6% 
14/33 (42%) 
624 

P=0.342N 



3/50 (6%) 
6.6% 
0/33 (0%) 
624 

P=0.661N 



Thyroid Gland (C-cell): Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



7/50(14%) 
15.8% 
7/33 (21%) 
730 (T) 
P=0.399 



4/49 (8%) 
9.1% 
2/31 (7%) 
616 

P=0.263N 



10/48(21%) 
22.7% 
7/36(19%) 
658 

P=0.293 



7/50(14%) 
15.7% 
6/33(18%) 
680 

P=0.605N 



Thyroid Gland (C-cell): Adenoma or Carcinoma 

Overall rate 9/50(18%) 4/49(8%) 10/48(21%) 7/50(14%) 

Adjusted rate 20.4% 9.1% 22.7% 15.7% 

Terminal rate 9/33(27%) 2/31(7%) 7/36(19%) 6/33(18%) 

First incidence (days) 730 (T) 616 658 680 

Poly-3 test P=0.518N P=0.115N P=0.498 P=0.382N 
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Table B3 

Statistical Analysis of Primary Neoplasms in Female Rats in the 2-Year Drinking Water Study of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Uterus: Stromal Polyp 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Uterus: Stromal Polyp or Stromal Sarcoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

All Organs: Mononuclear Cell Leukemia 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

All Organs: Benign Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

All Organs: Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

All Organs: Benign or Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



7/50(14%) 
15.8% 
7/33 (21%) 
730 (T) 
P=0.364 



7/50(14%) 
15.8% 
7/33 (21%) 
730 (T) 
P=0.352 



15/50 (30%) 
32.1% 
8/33 (24%) 
513 

PO.001N 



42/50 (84%) 
87.5% 
29/33 (88%) 
511 

P=0.303 



23/50 (46%) 
47.8% 
13/33 (39%) 
513 

P-0.013N 



45/50 (90%) 
90.8% 
29/33 (88%) 
511 

P=0.333 



3/50 (6%) 
6.5% 
0/31 (0%) 
332 

P=0.138N 



3/50 (6%) 
6.5% 
0/31 (0%) 
332 

P=0.138N 



10/50(20%) 
21.9% 
4/31 (13%) 
616 

P=0.191N 



42/50 (84%) 
84.6% 
25/31 (81%) 
332 

P=0.452N 



16/50 (32%) 
34.0% 
7/31 (23%) 
480 

P=0.121N 



45/50 (90%) 
90.0% 
26/31 (84%) 
332 

P=0.581N 



8/50(16%) 
17.6% 
6/36(17%) 
626 

P=0.525 



9/50(18%) 
19.8% 
7/36(19%) 
626 

P-0.417 



1/50 (2%) 
2.2% 
0/36 (0%) 
638 

PO.001N 



46/50 (92%) 
95.2% 
35/36 (97%) 
541 

P=0.140 



12/50 (24%) 
25.1% 
5/36 (14%) 
337 

P-0.016N 



49/50 (98%) 
98.0% 
35/36 (97%) 
337 

P=0.124 



7/50(14%) 
15.7% 
6/33(18%) 
680 

P-0.605N 



7/50(14%) 
15.7% 
6/33(18%) 
680 

P=0.605N 



1/50 (2%) 
2.2% 
1/33 (3%) 
730 (T) 
PO.001N 



42/50 (84%) 
89.4% 
29/33 (88%) 
624 

P=0.517 



12/50 (24%) 
25.5% 
5/33(15%) 
361 

P=0.018N 



45/50 (90%) 
92.6% 
30/33 (91%) 
361 

P=0.519 



(T)Terminal sacrifice 

a Number of neoplasm-bearing animals/number of animals examined. Denominator is number of animals examined microscopically for adrenal gland, clitoral 

gland, lung, pituitary gland, and thyroid gland; for other tissues, denominator is number of animals necropsied. 
b Poly-3 estimated neoplasm incidence after adjustment for intercurrent mortality 
c Observed incidence at terminal kill 

d Beneath the control incidence are the P values associated with the trend test. Beneath the exposed group incidence are the P values corresponding to pairwise 
comparisons between the controls and that exposed group. The Poly-3 test accounts for differential mortality in animals that do not reach terminal sacrifice. A 
negative trend or a lower incidence in an exposure group is indicated by N. 

e Not applicable; no neoplasms in animal group 
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Table B4a 

Historical Incidence of Mammary Gland Fibroadenoma in Control Female F344/N Rats 



Study 



Incidence in Controls 



Historical Incidence in Controls Given NTP-2000 Diet 

/?,p'-Dichlorodiphenyl sulfone (feed) 
Indium phosphide (inhalation) 
Methacrylonitrile (gavage) 
Naphthalene (inhalation) 
/7-Nitrotoluene (feed) 
Sodium nitrite (drinking water) 

Overall Historical Incidence in Controls Given NTP-2000 Diet 

Total (%) 

Mean ± standard deviation 
Range 



15/50 
20/50 
21/50 
17/49 
14/50 
21/50 



108/299 (36.1%) 
36.1% ±6.2% 
28%-42% 



Historical Incidence in Drinking Water Controls Given NIH-07 Diet at Battelle Columbus Laboratories 
Sodium fluoride 22/80 
Overall Historical Incidence in Drinking Water Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 



121/330 (36.7%) 
37.6% ± 14.6% 
24%-58% 



Data as of 15 March 2000 
Data as of 21 December 1999 
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^ Table B4b 

Historical Incidence of Mononuclear Cell Leukemia in Control Female F344/N Rats 



Study 



Incidence in Controls 



Historical Incidence in Controls Given NTP-2000 Diet 

/?,/?'-Dichlorodiphenyl sulfone (feed) 
Indium phosphide (inhalation) 
Methacrylonitrile (gavage) 
Naphthalene (inhalation) 
^-Nitrotoluene (feed) 
Sodium nitrite (drinking water) 

Overall Historical Incidence in Controls Given NTP-2000 Diet 

Total (%) 

Mean ± standard deviation 
Range 



8/50 
14/50 
21/50 
16/49 
13/50 
15/50 



87/299 (29.1%) 
29.1% ±8.5% 
16%-42% 



Historical Incidence in Drinking Water Controls Given NIH-07 Diet at Battelle Columbus Laboratories 
Sodium fluoride 26/80 
Overall Historical Incidence in Drinking Water Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 
Range 



102/330 (30.9%) 
30.8% ±10.0% 
16%-44% 



* Data as of 1 5 March 2000; includes data for lymphocytic, monocytic, mononuclear cell, and undifferentiated leukemia 
Data as of 21 December 1999; includes data for lymphocytic, monocytic, mononuclear cell, and undifFerentiated leukemia 



Sodium Nitrite, NTP TR 495 



Table B5 

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Drinking Water Study 
of Sodium Nitrite a 



0 ppm 750 ppm 1,500 ppm 3,000 ppm 



Disposition Summary 

Animals initially in study 50 
Early deaths 

Moribund 1 1 

Natural deaths 6 
Survivors 

Terminal sacrifice 33 
Animals examined microscopically 50 



50 50 50 

6 10 15 

13 4 2 

31 36 33 

50 50 50 



Alimentary System 



Esophagus 


(50) 


Inflammation 




Tntp^tini* larap rnlnn 


(50) 


Parasite metayoan 




Intestine large, rectum 


(50) 


lUllalllHiauuii, gi aiiuiuiiiaiuua 




ralasiic ni^iaZjXjaii 


4 (8%) 


Liver 


(50) 


/VI Igl Ulo 1 a 




DaoUpillllC 1UCU& 


45 (90% i 




9 (18%) 






Eosinophilic focus 


9 (18%) 


Hemorrhage 


1 (2%) 


Hepatodiaphragmatic nodule 


4 (8%) 


Inflammation, chronic active 


23 (46%) 


Inflammation, granulomatous 




Mixed cell focus 


11 (22%) 


Necrosis 


5 (10%) 


Pigmentation, lipofuscin 




Regeneration 


1 (2%) 


Vacuolization cytoplasmic 


1 (2%) 


Bile duct, hyperplasia 


8 (16%) 


Mesentery 


(7) 


Fat, inflammation, chronic active 


6 (86%) 


Fat, necrosis 


1 (14%) 


Pancreas 


(50) 


Atrophy 




Inflammation, chronic active 




Acinus, atrophy 


6 (12%) 


Acinus, hyperplasia 


1 (2%) 


Stomach, forestomach 


(50) 


Edema 




Erosion 


1 (2%) 


Hyperkeratosis 


1 (2%) 


Inflammation, chronic active 


1 (2%) 


Ulcer 


4 (8%) 


Epithelium, hyperplasia 


8 (16%) 


Stomach, glandular 


(50) 


Erosion 




Inflammation, chronic active 


1 (2%) 


Mineralization 


1 (2%) 



(49) (50) (50) 

1 (2%) 

(48) (50) (50) 

1 (2%) 1 (2%) 1 (2%) 

(50) (50) (50) 

1 (2%) 

1 (2%) 2 (4%) 7 (14%) 

(50) (50) (50) 

1 (2%) 3 (6%) 5 (10%) 
42 (84%) 48 (96%) 45 (90%) 

6 (12%) 8 (16%) 7 (14%) 

1 (2%) 

10 (20%) 8 (16%) 10 (20%) 

1 (2%) 

11 (22%) 7 (14%) 8 (16%) 
23 (46%) 28 (56%) 28 (56%) 

1 (2%) 1 (2%) 

3 (6%) 7 (14%) 9 (18%) 

2 (4%) 4 (8%) 

1 (2%) 

5 (10%) 4 (8%) 4 (8%) 

4 (8%) 4 (8%) 4 (8%) 
(5) (7) (4) 

5 (100%) 7 (100%) 4 (100%) 

(50) (49) (50) 

1 (2%) 

1 (2%) 

6 (12%) 8 (16%) 8 (16%) 

1 (2%) 

(50) (50) (50) 

1 (2%) 2 (4%) 2 (4%) 

1 (2%) 1 (2%) 

2 (4%) 2 (4%) 2 (4%) 

2 (4%) 2 (4%) 1 (2%) 

6 (12%) 8 (16%) 40 (80%) 
(50) (50) (50) 

2 (4%) 1 (2%) 

3 (6%) 1 (2%) 



Number of animals examined microscopically at the site and the number of animals with lesion 
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Sodium Nitrite, NTP TR 495 



Table B5 

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2- Year Drinking Water Study 
of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Cardiovascular System 

Bood vessel 

Mineralization 
Heart 

Inflammation, chronic active 

Mineralization 

Necrosis 



(50) 

(50) 
3 (6%) 

1 (2%) 



(50) 
2 (4%) 

(49) 
4 (8%) 
2 (4%) 



(50) 

(50) 
3 (6%) 



(50) 

(50) 
3 (6%) 



Endocrine System 



Adrenal cortex 


(50) 


(50) 


(50) 


(50) 


Angiectasis 


40 (80%) 


39 (78%) 


45 (90%) 


45 (90%) 


Degeneration 


1 (2%) 








Hemorrhage 


1 (2%) 






10 (20%) 


Hyperplasia 


15 (30%) 


11 (22%) 


11 (22%) 


Hypertrophy 


8 (16%) 


7 (14%) 


7 (14%) 


4 (8%) 


Necrosis 


2 (4%) 


1 (2%) 






Vacuolization cytoplasmic 


4 (8%) 


5 (10%) 


1 (2%) 


3 (6%) 


Adrenal medulla 


(50) 


(50) 


(45) 


(49) 


Hyperplasia 


6 (12%) 


7 (14%) 


4 (9%) 


5 (10%) 


Bilateral, hyperplasia 






1 (2%) 


(50) 


Pituitary gland 


(50) 


(50) 


(50) 


Angiectasis 


1 (2%) 






2 (4%) 


Cyst 


1 (2%) 


2 (4%) 


1 (2%) 


Hemorrhage 


3 (6%) 


1 (2%) 






Pigmentation, hemosiderin 








Pars distalis, angiectasis 


2 (4%) 






9 (18%) 


Pars distalis, cyst 


4 (8%) 


10 (20%) 


5 (10%) 


Pars distalis, hemorrhage 




1 (2%) 




12 (24%) 


Pars distalis, hyperplasia 


10 (20%) 


10 (20%) 


19 (38%) 


Pars intermedia, cyst 








1 (2%) 


Thyroid gland 


(50) 


(49) 


(48) 


(50) 


Inflammation, chronic active 






1 (2%) 




Ultimobranchial cyst 


1 (2%) 




1 (2%) 


4 (8%) 


Vacuolization cytoplasmic 


1 (2%) 








Bilateral, C-cell, hyperplasia 




1 (2%) 




26 (52%) 


C-cell, hyperplasia 


24 (48%) 


26 (53%) 


34 (71%) 


Follicle, cyst 






1 (2%) 





General Body System 

None 



Genital System 

Clitoral gland 
Atrophy 
Cyst 

Hyperplasia 

Inflammation, chronic active 



(46) 
1 (2%) 
9 (20%) 
8 (17%) 



(48) 



1 (2%) 
4 (8%) 
1 (2%) 



(49) 

12 (24%) 
7 (14%) 
2 (4%) 



(49) 



3 (6%) 
7 (14%) 
1 (2%) 



Sodium Nitrite, NTP TR 495 
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Table B5 

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Drinking Water Study 
of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Genital System (continued) 
Ovary 
Cyst 

Inflammation, chronic active 
Follicle, cyst 
Periovarian tissue, cyst 
Uterus 
Cyst 

Dysplasia 
Fibrosis 
Hemorrhage 
Hydrometra 

Inflammation, chronic active 
Thrombosis 
Cervix, hydrometra 
Cervix, hyperplasia 
Cervix, hypertrophy 
Cervix, epithelium, cyst 



(50) 
4 (8%) 

1 (2%) 
1 (2%) 
(50) 



1 (2%) 
3 (6%) 

1 (2%) 



(49) 
4 (8%) 



1 (2%) 
(50) 

2 (4%) 



1 (2%) 
4 (8%) 



(50) 
3 (6%) 

2 (4%) 
1 (2%) 
(50) 



2 (4%) 
4 (8%) 

1 (2%) 

2 (4%) 
1 (2%) 



(50) 

5 (10%) 

1 (2%) 

2 (4%) 
1 (2%) 

(50) 

1 (2%) 

1 (2%) 
5 (10%) 

1 (2%) 

1 (2%) 

1 (2%) 



Hematopoietic System 

Bone marrow 

Hyperplasia 

Myelofibrosis 
Lymph node 

Ectasia 
Lymph node, mandibular 

Hyperplasia 
Lymph node, mesenteric 

Pigmentation, lipofuscin 
Spleen 

Fibrosis 

Hematopoietic cell proliferation 
Necrosis 

Pigmentation, hemosiderin 
Vacuolization cytoplasmic 
Lymphoid follicle, depletion cellular 
Thymus 
Atrophy 
Cyst 



(50) 



(2) 

(49) 

1 (2%) 
(50) 

(50) 
1 (2%) 
1 (2%) 

1 (2%) 
1 (2%) 



(49) 
1 
1 



(50) 

0) 

(49) 

1 (2%) 
(50) 

1 (2%) 
(50) 

1 (2%) 

3 (6%) 

(47) 



(2%) 
(2%) 



(50) 
1 (2%) 
1 (2%) 
(2) 

(50) 

(50) 

1 (2%) 
(50) 

1 (2%) 
1 (2%) 
1 (2%) 



(49) 
1 (2%) 



(50) 

0) 

1 (100%) 
(50) 

2 (4%) 
(50) 

(50) 

4 (8%) 

1 (2%) 

1 (2%) 
(48) 



Integumentary System 

Mammary gland 

Galactocele 

Hyperplasia 
Skin 

Ulcer 



(50) 
14 (28%) 
10 (20%) 

(50) 



(50) 
10 (20%) 
5 (10%) 
(50) 



(50) 
12 (24%) 
3 (6%) 
(50) 



(50) 
10 (20%) 

9 (18%) 
(50) 

2 (4%) 



Musculoskeletal System 

Bone (50) (50) (50) (50) 

Osteosclerosis 1 (2%) 
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Sodium Nitrite, NTP TR 495 



Table B5 

Summary of the Incidence of Nonneoplastic Lesions in Female Rats in the 2-Year Drinking Water Study 
of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Nervous System 

Brain * (50) (50) (50) (50) 

Hemorrhage 1 (2%) 

Hydrocephalus 1 (2%) 1 (2%) 

Mineralization 

1 (2%) 



Respiratory System 

Lung 
Congestion 

Inflammation, chronic active 
Pigmentation 

Alveolar epithelium, hyperplasia 
Bronchiole, epithelium, hyperplasia 
Nose 

Inflammation, chronic active 
Olfactory epithelium, metaplasia 



(50) 

16 (32%) 
1 (2%) 
10 (20%) 
1 (2%) 
(50) 

1 (2%) 



(50) 

1 (2%) 
13 (26%) 

10 (20%) 

(49) 



(50) 
2 (4%) 
14 (28%) 

8 (16%) 
1 (2%) 
(50) 



(50) 

17 (34%) 

3 (6%) 

(50) 
3 (6%) 



Special Senses System 

Eye (1) (0 (3) 

Inflammation, chronic active 1 (100%) 

Cornea, inflammation, chronic active 1 (33%) 

Lens, mineralization 1 (33%) 

Retina, degeneration 1 (100%) 3 (100%) 

Harderian gland (1) 

Inflammation, chronic active 1 0 0 ° 0 /°) 



Urinary System 

Kidney (50) 
Accumulation, hyaline droplet 
Casts protein 
Cyst 

Infarct 1 (2%) 

Inflammation, chronic active 1 (2%) 

Mineralization 1 (2%) 

Necrosis 1 (2%) 

Nephropathy 14 (28%) 

Pigmentation 2 (4%) 

Renal tubule, regeneration 
Urinary bladder (50) 
Inflammation, chronic active 3 (6%) 



(50) 


(50) 


(50) 


1 (2%) 










1 (2%) 




2 (4%) 


4 (8%) 




1 (2%) 


1 (2%) 


5 (10%) 


4 (8%) 


5 (10%) 


1 (2%) 


2 (4%) 




16 (32%) 


20 (40%) 


23 (46%) 


3 (6%) 


1 (2%) 




1 (2%) 






(50) 


(50) 


(50) 


2 (4%) 


2 (4%) 


5 (10%) 



145 



APPENDIX C 
SUMMARY OF LESIONS IN MALE MICE 
IN THE 2-YEAR DRINKING WATER STUDY 
OF SODIUM NITRITE 

Table CI Summary of the Incidence of Neoplasms in Male Mice 

in the 2-Year Drinking Water Study of Sodium Nitrite 146 

Table C2 Individual Animal Tumor Pathology of Male Mice 

in the 2-Year Drinking Water Study of Sodium Nitrite 150 

Table C3 Statistical Analysis of Primary Neoplasms in Male Mice 

in the 2-Year Drinking Water Study of Sodium Nitrite 170 

Table C4 Summary of the Incidence of Nonneoplastic Lesions in Male Mice 

in the 2-Year Drinking Water Study of Sodium Nitrite 174 
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Sodium Nitrite, NTP TR 495 



Table CI a 
Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 

Oppm 750 ppm 1,500 ppm 3,000 ppm 



Disposition Summary 

Animals initially in study 50 
Early deaths 

Moribund 3 
Natural deaths 8 
Survivors 

Terminal sacrifice 39 
Animals examined microscopically 50 



50 50 50 

2 3 1 

3 5 10 

45 42 39 

50 50 50 



Alimentary System 

Intestine small, duodenum 
Carcinoma 

Carcinoma, metastatic, intestine small, 
jejunum 

Polyp adenomatous 
Intestine small, jejunum 

Carcinoma 

Leiomyosarcoma 

Polyp adenomatous 
Liver 

Alveolar/bronchiolar carcinoma, metastatic, 
lung 

Carcinoma, metastatic, islets, pancreatic 

Cholangiocarcinoma 

Hemangiosarcoma 

Hemangiosarcoma, metastatic, spleen 
Hepatoblastoma 
Hepatocellular carcinoma 
Hepatocellular carcinoma, multiple 
Hepatocellular adenoma 
Hepatocellular adenoma, multiple 
Sarcoma 
Mesentery 

Alveolar/bronchiolar carcinoma, metastatic, 
lung 

Cholangiocarcinoma, metastatic, liver 
Hepatoblastoma, metastatic, liver 
Sarcoma, metastatic, liver 
Pancreas 

Alveolar/bronchiolar carcinoma, metastatic, 
lung 

Cholangiocarcinoma, metastatic, liver 

Hepatoblastoma, metastatic, liver 
Salivary glands 
Stomach, forestomach 

Squamous cell papilloma 
Stomach, glandular 

Sarcoma, metastatic, liver 
Tooth 

Odontoma 



(49) 



2 (4%) 
(50) 

5 (10%) 



(50) 



2 (4%) 
2 (4%) 
5 (10%) 
9 (18%) 

10 (20%) 
9 (18%) 

(7) 



(49) 



1 (2%) 
(50) 
(50) 

1 (2%) 
(50) 

(5) 



(50) 
1 (2%) 



3 6%) 
(50) 
1 (2%) 



(50) 

1 (2%) 

2 (4%) 

1 (2%) 
10 (20%) 

15 (30%) 

2 (4%) 

(6) 



(50) 



(50) 
(50) 

1 (2%) 
(50) 

(5) 

2 (40%) 



(48) 



1 (2%) 
1 (2%) 
(50) 
1 (2%) 
1 (2%) 



(50) 



1 (2%) 

2 (4%) 
6 (12%) 

8 (16%) 
5 (10%) 
1 (2%) 
(7) 



1 (14%) 
1 (14%) 
(50) 



(50) 
(50) 

(50) 
1 (2%) 
(4) 
1 (25%) 



(49) 



(50) 



1 (2%) 
(50) 

1 (2%) 

1 (2%) 

2 (4%) 



6 (12%) 
3 (6%) 
13 (26%) 
5 (10%) 

(5) 

1 (20%) 
1 (20%) 



(50) 

1 (2%) 
1 (2%) 

(50) 
(50) 

1 (2%) 
(50) 

0) 



Sodium Nitrite, NTP TR 495 
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Table CI 

Summary of the Incidence of Neoplasms in Male Mice in the 2-Y ear Drinking Water Study of Sodium Nitrite 

Oppm 750 ppm 1,500 ppm 3,000 ppm 



Cardiovascular System 

Heart (50) (50) (50) (50) 

Alveolar/bronchiolar carcinoma, metastatic, 

lung 1 C%) 

Fibrosarcoma, metastatic, uncertain primary site 1 (2%) 



Endocrine System 

Adrenal cortex (50) 

Cholangiocarcinoma, metastatic, liver 
Islets, pancreatic (50) 

Adenoma 3 (6%) 

Carcinoma 



(50) 

(50) 
2 (4%) 
1 (2%) 



(50) 

(50) 
2 (4%) 



(50) 

1 (2%) 
(50) 



General Body System 

None 



Genital System 

Epididymis (50) (50) (50) (50) 

Prostate (50) (50) (49) (50) 

Cholangiocarcinoma, metastatic, liver 1 ( 2% ) 

Seminal vesicle (50) (50) (50) (50) 

Cholangiocarcinoma, metastatic, liver 

1 (2%) 

Testes (50) (50) (50) (50) 

Hemangiosarcoma, metastatic, liver 

1 (2%) 

Interstitial cell, adenoma 2 (4%) 



Hematopoietic System 

Bone marrow (50) 

Hemangiosarcoma 2 (4%) 

Lymph node (1) 
Mediastinal, alveolar/bronchiolar carcinoma, 

metastatic, lung 
Pancreatic, cholangiocarcinoma, metastatic, 
liver 

Renal, cholangiocarcinoma, metastatic, liver 
Lymph node, mandibular (47) 

Carcinoma, metastatic, harderian gland 
Lymph node, mesenteric (49) 

Hemangiosarcoma, metastatic, liver 
Spleen (50) 

Hemangiosarcoma 3 (6%) 

Hemangiosarcoma, metastatic, bone marrow 1 (2%) 

Hemangiosarcoma, metastatic, liver 

Hemangiosarcoma, metastatic, skin 1 (2%) 

Thymus (37) 

Alveolar/bronchiolar carcinoma, metastatic, 
lung 



(50) 
0) 



(50) 
(49) 
(50) 

(39) 



(49) 
(3) 



(47) 

1 (2%) 
(48) 

(50) 

2 (4%) 

1 (2%) 
(38) 



(50) 

(5) 

1 (20%) 

1 (20%) 
1 (20%) 
(48) 

(49) 

1 (2%) 
(50) 

1 (2%) 
(42) 

1 (2%) 
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Sodium Nitrite, NTP TR 495 



Table CI 



Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 




Oppm 


750 ppm 


1,500 ppm 


3,000 ppm 


Integumentary System 




(50) 


(50) 


(50) 


Skin 


(50) 


Subcutaneous tissue, hemangiosarcoma 


1 o%\ 

1 \£ /O ) 








ouocutaneous ussue, sarcoma, mcidsuiiic, 










brain 


1 (2%) 








Subcutaneous tissue, pinna, melanoma 








1 (2%) 


malignant 








lYlUSCUltJSKclcleH oyMclu 










None 










Nervous System 








(50) 


Brain 


(50) 


pU) 




Sarcoma 


1 (2/o) 








Respiratory System 






(50) 


(50) 


Lung 


(50) 


(50) 


Alveolar/bronchiolar adenoma 


10 (20%) 


5 (10%) 


8 (16%) 


1 U (zU /o ) 


Alveolar/bronchiolar adenoma, multiple 






1 (2%) 


n (\ /io/\ 
7 (14%) 


Alveolar/bronchiolar carcinoma 


4 (8%) 


1 (2%) 


3 (6%) 


Alveolar/bronchiolar carcinoma, metastatic, lung 






1 (2%) 


i (2%) 


Carcinoma, metastatic, harderian gland 






1 (2%) 




Carcinoma, metastatic, intestine small, jejunum 


1 (2%) 






1 (Z/o) 


Cholangiocarcinoma, metastatic, liver 




1 (2%) 




Fibrosarcoma, metastatic, uncertain primary site 








Hemangiosarcoma, metastatic, liver 


1 (2%) 








Hepatoblastoma, metastatic, liver 


2 (4%) 




2 (4%) 


2 (4%) 


Hepatocellular carcinoma, metastatic, liver 


3 (6%) 


2 (4%) 


Hepatocholangiocarcinoma, metastatic, liver 


i no/"k 

1 


1 (2%) 






Sarcoma, metastatic, brain 




1 {I/O) 




Sarcoma, metastatic, liver 








Mediastinum, alveolar/bronchiolar carcinoma, 








2 (4%) 


metastatic, lung 








Mediastinum, fibrosarcoma, metastatic, 










uncertain primary site 




1 (2%) 






Mediastinum, hemangiosarcoma, metastatic, 










bone marrow 


1 (2%) 








Mediastinum, sarcoma, metastatic, brain 


1 (2%) 








Special Senses System 




(4) 


(6) 


(1) 


Harderian gland 


(5) 


Adenoma 


4 (80%) 


3 (75%) 


4 (67%) 


1 (100%) 


Carcinoma 






2 (33%) 




Sarcoma, metastatic, brain 


I (20%) 









Sodium Nitrite, NTP TR 495 
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Table CI 

Summary of the Incidence of Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 





0 ppm 


750 ppm 


1,500 ppm 


3,000 ppm 


Urinary System 










Kidnpv 

iviuuvj 




(50) 


(50) 


(50) 


AlveolaT/Hrnnrhinlar rarrinnma metastatic 










lung 








2 (4%) 


Renal tiiKnle aHpnnma 




1 (2%) 






Systemic Lesions 










Multiple organs 


(50) 


(50) 


(50) 


(SO) 


Lymphoma malignant 


1 (2%) 


1 (2%) 


4 (o%) 


1 (2%) 


Neoplasm Summary 










Total animals with primary neoplasms 


40 


35 


36 


38 


Total primary neoplasms 


72 


54 


53 


52 


Total animals with benign neoplasms 


28 


28 


26 


29 


Total benign neoplasms 


39 


36 


30 


31 


Total animals with malignant neoplasms 


27 


15 


20 


20 


Total malignant neoplasms 


33 


18 


23 


21 


Total animals with metastatic neoplasms 


13 


4 


7 


7 


Total metastatic neoplasms 


18 


7 


11 


24 


Total animals with malignant neoplasms 










of uncertain primary site 




1 







* Number of animals examined microscopically at the site and the number of animals with neoplasm 

Number of animals with any tissue examined microscopically 
c Primary neoplasms: all neoplasms except metastatic neoplasms 
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Sodium Nitrite, NTP TR 495 



^ Table C2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite: 0 ppm 

™ ~~~~~ ~ 5566666677777777777777777 
Number ofDays on Study 0 2 1 4 4 5 6 8 0 0 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2 

16737217153777 77777777777 

0000000000000000000000000 
Carcass ID Number 2132010043000011122233344 

2349361286857912514605745 



Alimentary System 

Esophagus 
Gallbladder 
Intestine large, colon 
Intestine large, rectum 
Intestine large, cecum 
Intestine small, duodenum 

Polyp adenomatous 
Intestine small, jejunum 

Carcinoma 
Intestine small, ileum 
Liver 

Hemangiosarcoma 

Hemangiosarcoma, metastatic, spleen 

Hepatoblastoma 

Hepatocellular carcinoma 

Hepatocellular adenoma 

Hepatocellular adenoma, multiple 
Mesentery 
Oral mucosa 
Pancreas 



+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ M + 



+ + + 

+ + + 

+ + + 

+ + + 

+ + + 

+ + + 



+ + + + + + + 4-4- + + + 
X 

+ + + + + + + + + + + + 
+ + + + + + + + + + + + 
X X 

X 

X X 
X 

X XX 

X 

+ 

+ + 
+ + + + + + + + + + I 4- 



+ + + + + + + + 



+ + 



+ + + + + + + 
+ + + + + + + 



+ + + + + + 
+ + + + + + 



X X 

+ 

+ + + 
+ + + + + + + + 



X 

X 

+ + 
+ + + + 
+ + + + + 



Hepatoblastoma, metastatic, liver 
















































Salivary glands 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Stomach, forestomach 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Squamous cell papilloma 
















































Stomach, glandular 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Tooth 












+ 






+ 






























Cardiovascular System 
















































Blood vessel 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Heart 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Endocrine System 
















































Adrenal cortex 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


Adrenal medulla 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ + 


+ 


+ + 


+ 


+ 


+ 


+ 
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Table C2 

Individual Animal Tumor Pathology of Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite: 3,000 ppm 
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Table C2 

Individual Animal Tumor Pathology of Male Mice in the 2- Year Drinking Water Study of Sodium Nitrite: 3,000 ppm 





7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 




Number of Days on Study 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 






7 


7 


7 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


8 


9 


9 


9 


9 


9 


9 






1 


1 


2 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


1 


Total 


Carcass ID Number 


9 


9 


0 


5 


5 


5 


6 


6 


6 


6 


6 


7 


7 


7 


7 


8 


8 


9 


9 


5 


6 


7 


8 


9 


9 


Tissues/ 




8 


9 


0 


2 


6 


8 


0 


3 


5 


6 


9 


0 


3 


4 


6 


3 


7 


2 


5 


4 


8 


9 


2 


0 


6 


Tumors 


Urinary System 






















































Kidney 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


50 


Alveolar/bronchiolar carcinoma, metastatic, lung 




















































2 


Urinary bladder 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 


+ 






+ 


+ 


+ 


M 


+ 


+ 


+ 




+ 


+ 


+ 


+ 


+ 


49 



Systemic Lesions 

Multiple organs 

Lymphoma malignant 



+ + + + + + + + + + + + + + + + + + + + + + + + + 



50 
1 



170 



Sodium Nitrite, NTP TR 495 



Table C3 

Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Harderian Gland: Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



4/50 (8%) 
8.5% 
2/39 (5%) 
661 

P=0.173N 



3/50 (6%) 
6.2% 
2/45 (4%) 
612 

P=0.488N 



4/50 (8%) 
8.4% 

4/42 (10%) 
727 (T) 
P=0.637N 



1/50 (2%) 
2.2% 
1/39 (3%) 
727 (T) 
P=0.190N 



Harderian Gland: Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



4/50 (8%) 
8.5% 
2/39 (5%) 
661 

P=0.198N 



3/50 (6%) 
6.2% 
2/45 (4%) 
612 

P=0.488N 



5/50(10%) 
10.5% 
5/42 (12%) 
727 (T) 
P=0.506 



1/50 (2%) 
2.2% 
1/39 (3%) 
727 (T) 
P=0.190N 



Small Intestine (Duodenum): Adenomatous Polyp 

Overall rate 2/50(4%) 3/50(6%) 1/50(2%) 

Adjusted rate 4.3% 6.3% 2.1% 

Terminal rate 2/39(5%) 3/45(7%) 1/42(2%) 

First incidence (days) 727 (T) 727 (T) 727 (T) 

Poly-3 test P=0.108N P=0.509 P=0.494N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P-0.244N 



Small Intestine (Duodenum and Jejunum): Adenomatous Polyp 

Overall rate 2/50(4%) 3/50(6%) 1/50(2%) 1/50(2%) 

Adjusted rate 4.3% 6.3% 2.1% 2.2% 

Terminal rate 2/39 (5%) 3/45 (9%) 1/42 (2%) 1/39 (3%) 

First incidence (days) 727 (T) 727 (T) 727 (T) 727 (T) 

Poly-3 test P-0288N P=0.509 P=0.494N P=0.510N 



Small Intestine (Jejunum): Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



5/50(10%) 
10.6% 
4/39(10%) 
643 

P-0.016N 



1/50 (2%) 
2.1% 
1/45 (2%) 
727 (T) 
P=0.098N 



1/50 (2%) 
2.1% 
1/42 (2%) 
727 (T) 
P-0.099N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P=0.034N 



Small Intestine (Duodenum and Jejunum): Carcinoma 

Overall rate 5/50 (10%) 2/50 (4%) 1/50 (2%) 0/50 (0%) 

Adjusted rate 10.6% 4.2% 2.1% 0.0% 

Terminal rate 4/39 (10%) 2/45 (4%) 1/42 (2%) 0/39 (0%) 

First incidence (days) 643 727 (T) 727 (T) — 

Poly-3 test P-0.014N P=0.211N P=0.099N P=0.034N 



Liver: Hepatocellular Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



19/50 (38%) 
40.1% 
16/39(41%) 
643 

P=0.473N 



17/50 (34%) 
35.4% 
16/45 (36%) 
637 

P=0.395N 



13/50(26%) 
27.3% 
13/42 (31%) 
727 (T) 
P=0.134N 



18/50 (36%) 
38.5% 
14/39 (36%) 
472 

P=0.521N 
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^ Table C3 

Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Liver: Hepatocellular Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Liver: Hepatocellular Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



9/50(18%) 
19.1% 
8/39 (21%) 
617 

P=0.490N 



24/50 (48%) 
50.2% 
20/39(51%) 
617 

P=0.516 



10/50 (20%) 
20.6% 
8/45(18%) 
601 

P=0.527 



24/50 (48%) 
49.2% 
21/45 (47%) 
601 

P=0.539N 



6/50(12%) 
12.5% 
5/42(12%) 
596 

P=0.275N 



16/50 (32%) 
33.3% 
15/42 (36%) 
596 

P=0.068N 



9/50(18%) 
19.3% 
5/39(13%) 
583 

P=0.591 



25/50 (50%) 
52.4% 
18/39(46%) 
472 

P=0.499 



Liver: Hepatoblastoma 

Overall rate 5/50(10%) 

Adjusted rate 10.6% 

Terminal rate 3/39(8%) 

First incidence (days) 6 1 7 

Poly-3 test P=0.027N 

Liver: Hepatocellular Carcinoma or Hepatoblastoma 

Overall rate 12/50(24%) 

Adjusted rate 25.4% 

Terminal rate 10/39(26%) 

First incidence (days) 6 1 7 

Poly-3 test P=0.239N 



1/50 (2%) 
2.1% 
1/45 (2%) 
727 (T) 
P=0.099N 



11/50(22%) 
22.7% 
9/45 (20%) 
601 

P=0.472N 



Liver: Hepatocellular Adenoma, Hepatocellular Carcinoma, or Hepatoblastoma 



Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Lung: Alveolar/bronchiolar Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Lung: Alveolar/bronchiolar Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



26/50 (52%) 
54.3% 
21/39 (54%) 
617 

P=0.410N 



10/50 (20%) 
21.2% 
9/39 (23%) 
617 

P=0.335 



4/50 (8%) 
8.4% 
3/39 (8%) 
526 

P=0.074 



25/50 (50%) 
51.2% 
22/45 (49%) 
601 

P=0.460N 



5/50(10%) 
10.4% 
4/45 (9%) 
644 

P=0.121N 



1/50 (2%) 
2.1% 
1/45 (2%) 
727 (T) 
P=0.177N 



2/50 (4%) 
4.2% 
2/42 (5%) 
727 (T) 
P=0.214N 



7/50 (14%) 
14.6% 
6/42(14%) 
596 

PKU43N 



17/50 (34%) 
35.4% 
16/42 (38%) 
596 

P=0.046N 



9/50(18%) 
18.9% 
8/42(19%) 
707 

P=0.490N 



3/50 (6%) 
6.3% 
3/42 (7%) 
727 (T) 
P=0.498N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P=0.034N 



9/50(18%) 
19.3% 
5/39(13%) 
583 

P=0.325N 



25/50 (50%) 
52.4% 
18/39(46%) 
472 

P=0.506N 



10/50 (20%) 
22.0% 
10/39 (26%) 
727 (T) 
P=0.562 



7/50(14%) 
15.1% 
5/39(13%) 
502 

P=0.249 
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Table C3 

Statistical Analysis of Primary Neoplasms in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Lung: Alveolar/bronchiolar Adenoma or Carcinoma 

Overall rate 13/50(26%) 6/50(12%) 12/50(24%) 17/50(34%) 

Adjusted rate 27.2% 12.5% 25.2% 36.6% 

Terminal rate 11/39(28%) 5/45(11%) 11/42(26%) 15/39(39%) 

First incidence (days) 526 644 707 502 

Poly-3test P=0.057 P=0.059N P=0.503N P=0.223 



Pancreatic Islets: Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



3/50 (6%) 
6.4% 
1/39 (3%) 
652 

P=0.093N 



2/50 (4%) 
4.2% 
2/45 (4%) 
727 (T) 
P=0.495N 



2/50 (4%) 
4.2% 
2/42 (5%) 
727 (T) 
P=0.497N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P=0.126N 



Pancreatic Islets: Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



3/50 (6%) 
6.4% 
1/39 (3%) 
652 

P=0.078N 



3/50 (6%) 
6.3% 
3/45 (7%) 
727 (T) 
P=0.657N 



2/50 (4%) 
4.2% 
2/42 (5%) 
727 (T) 
P=0.497N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P=0.126N 



Spleen: Hemangiosarcoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



3/50(6%) 
6.4% 
2/39 (5%) 
661 

P=0.131N 



0/50 (0%) 
0.0% 
0/45 (0%) 

P=0.116N 



2/50 (4%) 
4.2% 
1/42 (2%) 
707 

P-0.494N 



0/50 (0%) 
0.0% 
0/39 (0%) 

P=0.125N 



All Organs: Hemangiosarcoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



7/50(14%) 
14.9% 
5/39(13%) 
661 

P=0.083N 



2/50 (4%) 
4.2% 
2/45 (4%) 
727 (T) 
P=0.076N 



3/50 (6%) 
6.3% 
1/42 (2%) 
664 

P=0.151N 



2/50 (4%) 
4.3% 
0/39 (0%) 
549 

P=0.084N 



All Organs: Malignant Lymphoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



1/50 (2%) 
2.1% 
1/39 (3%) 
727 (T) 
P-0.508 



1/50 (2%) 
2.1% 
1/45 (2%) 
727 (T) 
P=0.756N 



4/50 (8%) 
8.4% 
3/42 (7%) 
664 

P=0.186 



1/50 (2%) 
2.2% 
0/39 (0%) 
594 

P-0.756 



All Organs: Benign Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



28/50 (56%) 
58.1% 
22/39 (56%) 
617 

P-0.385 



28/50 (56%) 
57.4% 
25/45 (56%) 
612 

P=0.555N 



26/50 (52%) 
54.6% 
25/42 (60%) 
707 

P=0.444N 



29/50 (58%) 
62.0% 
25/39 (64%) 
472 

P=0.427 
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Table C3 

Statistical Analysis of Primary Neoplasms in Male Mi ce in the 2-Year Drinking Water Study of Sodium Nitrite 

Oppm 750 ppm 1,500 ppm 3,000 ppm 



All Organs: Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



27/50 (54%) 
54.9% 
20/39 (51%) 
501 

P=0.234N 



15/50 (30%) 
30.9% 
13/45 (29%) 
601 

P=0.013N 



20/50 (40%) 
40.8% 
15/42 (36%) 
596 

P=0.116N 



20/50 (40%) 

41.1% 

1 1/39 (28%) 

502 

P=0.121N 



All Organs: Benign or Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



40/50 (80%) 
80.5% 
30/39 (77%) 
501 

P=0.479N 



35/50 (70%) 
71.1% 
31/45 (69%) 
601 

P=0.196N 



36/50 (72%) 
73.5% 
31/42 (74%) 
596 

P-0.279N 



38/50 (76%) 
76.8% 
28/39 (72%) 
472 

P=0.423N 



)Terminal sacrifice 

Number of neoplasm-bearing animals/number of animals examined. Denominator is number of animals examined microscopically for liver, lung, pancreatic 
islets, and spleen; for other tissues, denominator is number of animals necropsied. 
Poly-3 estimated neoplasm incidence after adjustment for intercurrent mortality 
Observed incidence at terminal kill 

Beneath the control incidence are the P values associated with the trend test. Beneath the exposed group incidence are the P values corresponding to pairwise 
comparisons between the controls and that exposed group. The Poly-3 test accounts for differential mortality in animals that do not reach terminal sacrifice. 
A negative trend or a lower incidence in an exposure group is indicated by N. 
Not applicable; no neoplasms in animal group 
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Table C4 a 
Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Disposition Summary 

Animals initially in study 
Early deaths 

Moribund 

Natural deaths 
Survivors 

Terminal sacrifice 

Animals examined microscopically 



50 

3 
8 

39 
50 



50 

2 
3 

45 

50 



50 

3 
5 

42 

50 



50 
1 

10 
39 
50 



Alimentary System 

Gallbladder 
Cyst 

Intestine small, duodenum 

Ectasia 

Hyperplasia 
Intestine small, jejunum 

Inflammation, chronic active 

Intussusception 

Peyer's patch, hyperplasia, lymphoid 

Peyer's patch, inflammation, granulomatous 
Intestine small, ileum 

Parasite metazoan 
Liver 

Basophilic focus 

Clear cell focus 

Eosinophilic focus 

Fibrosis 

Hematopoietic cell proliferation 
Infarct 

Infiltration cellular, mononuclear cell 

Inflammation, chronic active 

Mineralization 

Mixed cell focus 

Necrosis 

Pigmentation 

Vacuolization cytoplasmic 
Bile duct, cyst 
Bile duct, hyperplasia 
Hepatocyte, karyomegaly 
Mesentery 
Infiltration cellular, mononuclear cell 
Inflammation, granulomatous 
Mineralization 
Pigmentation 

Artery, inflammation, chronic active 

Fat, necrosis 
Oral mucosa 

Gingival, foreign body 

Gingival, inflammation, chronic active 
Pancreas 

Fibrosis 

Infiltration cellular, mononuclear cell 
Inflammation, chronic active 
Acinus, atrophy 



(50) 

1 (2%) 
(49) 



(50) 



(50) 

(50) 

3 (6%) 

4 (8%) 
12 (24%) 

1 (2%) 

2 (4%) 
2 (4%) 

25 (50%) 

1 (2%) 
6 (12%) 

12 (24%) 

2 (4%) 

3 (6%) 

1 (2%) 

(7) 

2 (29%) 
2 (29%) 
1 (14%) 



4 (57%) 

(26) 
26 (100%) 
21 (81%) 

(49) 

1 (2%) 

2 (4%) 
1 (2%) 
1 (2%) 



(50) 

(50) 
2 (4%) 
1 (2%) 

(50) 



2 (4%) 
(49) 

(50) 

3 (6%) 
6 (12%) 

14 (28%) 



25 (50%) 

1 (2%) 

2 (4%) 
4 (8%) 



1 (2%) 
(6) 



1 (17%) 
1 (17%) 

1 (17%) 
4 (67%) 

(27) 
27 (100%) 
22 (81%) 

(50) 

2 (4%) 
1 (2%) 



(49) 

(48) 

2 (4%) 
(50) 
1 (2%) 
1 (2%) 



(50) 

1 (2%) 
(50) 

10 (20%) 
14 (28%) 

1 (2%) 

3 (6%) 
31 (62%) 

7 (14%) 
6 (12%) 

2 (4%) 

3 (6%) 

1 (2%) 

1 (2%) 
(7) 

2 (29%) 
1 (14%) 

3 (43%) 
(17) 

17 (100%) 
14 (82%) 
(50) 



(49) 

(49) 
2 (4%) 

(50) 



1 (2%) 
(50) 

(50) 
1 (2%) 
7 (14%) 
7 (14%) 

1 (2%) 

1 (2%) 
19 (38%) 



2 
9 
2 
1 
1 
1 
2 

(5) 



(4%) 
(18%) 
(4%) 
(2%) 
(2%) 
(2%) 
(4%) 



3 (6%) 



2 (40%) 

(19) 
19 (100%) 
11 (58%) 

(50) 

2 (4%) 



Number of animals examined microscopically at the site and the number of animals with lesion 
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Table C4 

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2- Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Alimentary System (continued) 
Pancreas (continued) 

Acinus, hypertrophy 

Artery, inflammation, chronic active 
Salivary glands 

Atrophy 

Infiltration cellular, mononuclear cell 
Mineralization 
Stomach, forestomach 
Ulcer 

Epithelium, hyperplasia 

Epithelium, inflammation, chronic active 
Stomach, glandular 

Mineralization 

Epithelium, erosion 

Epithelium, hyperplasia 

Epithelium, necrosis 

Glands, ectasia 
Tooth 

Malformation 



(49) 



(50) 

1 (2%) 
27 (54%) 

1 (2%) 
(50) 

(6%) 
(12%) 
(4%) 



3 
6 
2 
(50) 



12 (24%) 
(5) 
5 (100%) 



(50) 

1 (2%) 
(50) 

28 (56%) 

(50) 

1 (2%) 

(50) 



18 (36%) 
(5) 
4 (80%) 



(50) 
1 (2%) 

(50) 

33 (66%) 

(50) 

1 (2%) 

2 (4%) 
2 (4%) 

(50) 
1 (2%) 

1 (2%) 

2 (4%) 

16 (32%) 
(4) 

3 (75%) 



(50) 



(50) 

32 (64%) 
1 (2%) 

(50) 
1 (2%) 
3 (6%) 
1 (2%) 

(50) 



10 (20%) 
1 (2%) 
14 (28%) 

0) 
1 (100%) 



Cardiovascular System 

Blood vessel 

Aorta, inflammation, chronic active 
Heart 

Cardiomyopathy 

Inflammation, chronic active 

Mineralization 

Artery, inflammation, chronic active 
Atrium, thrombosis 



(50) (50) 

1 (2%) 

(50) (50) 

1 (2%) 

3 (6%) 

2 (4%) 

1 (2%) 



(50) (50) 

(50) (50) 

1 (2%) 

1 (2%) 



Endocrine System 



Adrenal cortex 


(50) 


(50) 


(50) 


(50) 


Accessory adrenal cortical nodule 


2 (4%) 




6 (12%) 


4 (8%) 


Degeneration, fatty 


1 (2%) 




1 (2%) 




Pigmentation 




1 (2%) 




40 (80%) 


Capsule, hyperplasia 


46 (92%) 


42 (84%) 


40 (80%) 


Zona fasciculata, hyperplasia 




1 (2%) 




1 (2%) 


Zona fasciculata, hypertrophy 


18 (36%) 


24 (48%) 


14 (28%) 


21 (42%) 


Adrenal medulla 


(50) 


(50) 


(50) 


(50) 


Hyperplasia 




1 (2%) 






Islets, pancreatic 


(50) 


(50) 


(50) 


(50) 


Hyperplasia 


46 (92%) 


47 (94%) 


49 (98%) 


44 (88%) 


Parathyroid gland 


(36) 


(48) 


(38) 


(41) 


Cyst 






1 (3%) 




Pituitary gland 


(49) 


(49) 


(47) 


(47) 


Pars distalis, cyst 


3 (6%) 


2 (4%) 


2 (4%) 


4 (9%) 


Pars distalis, hyperplasia 




1 (2%) 






Thyroid gland 


(50) 


(50) 


(50) 


(50) 


Inflammation, chronic active 




1 (2%) 






Follicle, cyst 


4 (8%) 


1 (2%) 


1 (2%) 


2 (4%) 


Follicular cell, hyperplasia 




1 (2%) 
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Table C4 





Oppm 


750 ppm 


1,500 ppm 


3,000 ppm 


General Body System 










None 











Genital System 

Coagulating gland 
Inflammation, chronic active 

Epididymis (50) 
Granuloma sperm 1 (2%) 

Infiltration cellular, mononuclear cell 21 (42%) 

Infiltration cellular, mixed cell 
Inflammation, chronic active 

Preputial gland (50) 
Atrophy 1 (2%) 

Infiltration cellular, mononuclear cell 27 (54%) 

Inflammation, chronic active 7 (14%) 

Inflammation, suppurative 

Duct, cyst 33 (66%) 

Prostate (50) 
Infiltration cellular, mononuclear cell 1 5 (30%) 

Inflammation, chronic active 1 (2%) 

Inflammation, suppurative 1 (2%) 

Artery, inflammation, chronic active 
Seminal vesicle (50) 
Congestion 

Dilatation 2 (4%) 

Infiltration cellular, mononuclear cell 
Inflammation, chronic active 2 (4%) 

Inflammation, suppurative 

Bilateral, dilatation 1 (2%) 

Testes (50) 
Mineralization 

Germinal epithelium, atrophy 
Germinal epithelium, necrosis 
Interstitial cell, hyperplasia 



(0 

1 (100%) 
(50) 
1 (2%) 
22 (44%) 



(50) 

28 (56%) 
8 (16%) 

32 (64%) 
(50) 
22 (44%) 
2 (4%) 

2 (4%) 
(50) 

2 (4%) 
1 (2%) 



1 (2%) 
(50) 



(50) 

25 (50%) 

1 (2%) 
(49) 

1 (2%) 
29 (59%) 

4 (8%) 

2 (4%) 
33 (67%) 

(49) 

29 (59%) 

3 (6%) 
1 (2%) 

(50) 



1 (2%) 

1 (2%) 
1 (2%) 
(50) 



(50) 
1 (2%) 
25 (50%) 
1 (2%) 

(50) 

25 (50%) 
4 (8%) 

39 (78%) 
(50) 
28 (56%) 



(50) 
1 (2%) 



1 (2%) 



1 (2%) 



(50) 
2 (4%) 
1 (2%) 



1 (2%) 

2 (4%) 



Hematopoietic System 

Bone marrow 

(50) 

Hemorrhage 
Thrombosis 

Myeloid cell, hyperplasia 
Lymph node (1) 

Lumbar, hyperplasia, plasma cell 

Mediastinal, hemorrhage 

Mediastinal, inflammation, granulomatous 

Renal, hyperplasia, lymphoid 

Renal, hyperplasia, plasma cell 
Lymph node, mandibular (47) 

Hyperplasia, lymphoid 2 (4%) 



(50) 



0) 



1 (100%) 

(50) 
1 (2%) 



(49) 
1 (2%) 
1 (2%) 
1 (2%) 
(3) 
1 (33%) 



1 (33%) 
(47) 
1 (2%) 



(50) 



2 (4%) 
(5) 

1 (20%) 
1 (20%) 



(48) 
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Table C4 

Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2- Year Drinking Water Study of Sodium Nitrite 





ft nnm 


7^ ft nnm 


1 ^flft nnm 


1 AAA nnm 


Hematopoietic System (continued) 










Lymph node, mesenteric 


(49) 


(49) 


(48) 


(49) 


Ectasia 




1 (2%) 






Hematopoietic cell proliferation 








1 (2%) 


Hyperplasia, plasma cell 




2 (4%) 


1 (2%) 




Hyperplasia, lymphocyte 


1 (2%) 




1 (2%) 




Infiltration cellular, eosinophil 




1 (2%) 






Inflammation, chronic active 








1 (2%) 


lllllaiillllaLlUll, gi allUlUIlldlUUa 






1 (2%) 


2 (4%) 


Spleen 










IlCIIlalUpUlCUv piUlllCIaUUU 


77 (AA%\ 


1 1 f 22%) 

l l /Of 


14 (28%) 


20 (40%) 


Hyperplasia, lymphoid 


I yL/ts) 




1 ^Z, /0 ) 




Thymus 










rvct 
i^ysi 


q (7AW n \ 


It yj U / 0) 


16 (42%) 


9 (21%) 


Hemorrhage 


1 (3/o) 








Inflammation, granulomatous 


1 (3%) 








Necrosis 


1 (3/o) 








Integumentary System 










Skin 


(50) 


(50) 


(50) 


(50) 


Cyst epithelial inclusion 


1 (2%) 








Inflammation, chronic active 


4 (8%) 


1 (2%) 


1 (2%) 


2 (4%) 


uicer 


J yV/0) 


1 (7%\ 

l yz. /0) 


1 (2%) 
i vz /o; 


2 (4%) 


npiueiiiiio, Hyperplasia 


7 


1 (2%) 


1 (2%) 

i y^. so) 




Subcutaneous tissue, infiltration cellular, 










mononuclear cell 






I <z/oJ 




irlUSCUlOaKClcldl tSyMcIIl 










DUI1C 


(SO) 


(50) 
yj\j) 


(49) 


(50) 


Cranium, hyperostosis 


1 cy*/~\ 
1 (z*/o) 








Nervous System 










Brain 


(50) 


(50) 


(50) 


(50) 


Neuron, necrosis 


2 (4%) 








Respiratory System 








(50) 


Lung 


(50) 


(50) 


(50) 


Hemorrhage 








1 (2%) 


Inflammation, chronic 


1 (2%) 








Inflammation, chronic active 


1 (2%) 


1 (2%) 


1 (2%) 




Mineralization 


4 (8%) 




3 (6%) 




Necrosis 








2 (4%) 


Alveolar epithelium, hyperplasia 


3 (6%) 


2 (4%) 


6 (12%) 


9 (18%) 


Alveolus, infiltration cellular, histiocyte 


3 (6%) 


1 (2%) 


2 (4%) 


3 (6%) 


Interstitium, inflammation, chronic active 






1 (2%) 




Mediastinum, inflammation, chronic active 




1 (2%) 






Mediastinum, inflammation, suppurative 






1 (2%) 




Mediastinum, pigmentation 




1 (2%) 
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Summary of the Incidence of Nonneoplastic Lesions in Male Mice in the 2- Year Drinking Water Study of Sodium Nitrite 

Oppm 750 ppm 1,500 ppm 3,000 ppm 

Respiratory System (continued) 

Nose (50) (50) (49) (50) 

Foreign body 2 (4%) 1 (2%) 3 (6%) 1 (2%) 

Inflammation, chronic active 1 (2%) 1 (2%) 2 (4%) 1 (2%) 

Inflammation, suppurative 1 (2%) 1 (2%) 

Nasolacrimal duct, inflammation, suppurative 1 (2%) 

Special Senses System 

Eye (1) 

Atrophy 1 (100%) 

Harderian gland (5) (4) (6) (1) 

Hyperplasia 1 (25%) 

Inflammation, chronic 1 (25%) 



Urinary System 

Kidney 
Hydronephrosis 
Infarct 

Infiltration cellular, mononuclear cell 

Infiltration cellular, plasma cell 

Inflammation, chronic active 

Inflammation, suppurative 

Metaplasia, osseous 

Mineralization 

Necrosis 

Nephropathy 

Pigmentation 

Artery, inflammation, chronic active 
Cortex, cyst 

Renal tubule, hypertrophy, focal 
Urinary bladder 
Infiltration cellular, mononuclear cell 
Inflammation, suppurative 



(50) 


(50) 


11 (22%) 


10 (20%) 


42 (84%) 


41 (82%) 


2 (4%) 


1 (2%) 


1 (2%) 




2 (4%) 


3 (6%) 


48 (96%) 


50 (100%) 


1 (2%) 


1 (2%) 


44 (88%) 


49 (98%) 


1 (2%) 






2 (4%) 


5 (10%) 


9 (18%) 


(50) 


(50) 


6 (12%) 


7 (14%) 




1 (2%) 



(50) 




(50) 




1 


(2%) 


1 


(2%) 


9 


(18%) 


13 


(26%) 


41 


(82%) 


45 


(90%) 


1 


(2%) 










1 


(2%) 


1 


(2%) 






48 


(96%) 


46 


(92%) 


45 


(90%) 


42 


(84%) 


1 


(2%) 






6 


(12%) 


4 


(8%) 






1 


(2%) 


(50) 




(49) 




16 


(32%) 


10 


(20%) 
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table Dl 

Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Drinking Water Study of Sodium Nitrite a 

Oppm 750 ppm 1,500 ppm 3,000 ppm 

Disposition Summary 

Animals initially in study 50 50 50 50 

Early deaths 

Moribund 17 2 4 

Natural deaths 9 9 11 5 

Survivors 

Terminal sacrifice 40 34 37 41 

Animals examined microscopically 50 50 50 50 

Alimentary System 

Gallbladder (48) (50) (50) (49) 

Intestine large, rectum (49) (50) (50) (50) 

Fibrosarcoma, metastatic, skin 1 (2%) 

Intestine small, jejunum (50) (50) (50) (50) 

Intestine small, ileum (49) (49) (50) (50) 

Leiomyosarcoma, metastatic, uterus 1 (2%) 

Liver (50) (50) (50) (50) 

Carcinoma, metastatic, islets, pancreatic 1 (2%) 

Fibrosarcoma, metastatic, skin 1 (2%) 

Hemangiosarcoma 1 (2%) 

Hepatocellular carcinoma 2 (4%) 2 (4%) 4 (8%) 1 (2%) 

Hepatocellular adenoma 9 (18%) 6 (12%) 2 (4%) 5 (10%) 

Hepatocellular adenoma, multiple 1 (2%) 1 (2%) 1 (2%) 

Hepatocholangiocarcinoma 1 (2%) 1 (2%) 

Mesentery (14) (19) (17) (13) 

Carcinoma, metastatic, islets, pancreatic 1 (5%) 

Fibrosarcoma, metastatic, skin 1 (5%) 1 (6%) 

Hepatocholangiocarcinoma, metastatic, liver 1 (7%) 1 (5%) 

Osteosarcoma, metastatic, bone 1 (6%) 

Sarcoma 1 (6%) 

Pancreas (50) (50) (50) (50) 

Hepatocholangiocarcinoma, metastatic, liver 1 (2%) 1 (2%) 

Salivary glands (49) (49) (48) (50) 

Schwannoma malignant, metastatic, skin 1 (2%) 

Stomach, forestomach (50) (50) (50) (50) 

Squamous cell carcinoma 2 (4%) 

Squamous cell papilloma 1 (2%) 1 (2%) 3 (6%) 

Stomach, glandular (50) (50) (50) (50) 

Hepatocholangiocarcinoma, metastatic, liver 1 (2%) 

Cardiovascular System 

Heart * (50) (50) (50) (50) 

Endocrine System 

Adrenal cortex (50) (50) (49) (50) 

Fibrosarcoma, metastatic, skin 1 (2%) 

Hepatocholangiocarcinoma, metastatic, liver 1 (2%) 

Osteosarcoma, metastatic, bone 1 (2%) 

Adrenal medulla (50) (50) (48) ^ (49) 

Pheochromocytoma benign 1 (2%) 1 (2%) 
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Table Dl 

Summary of the Incidence of Neoplasms in Female Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Endocrine System (continued) 
Islets, pancreatic 

Adenoma 

Carcinoma 
Pituitary gland 

Pars distalis, adenoma 
Thyroid gland 

Bilateral, follicular cell, adenoma 

Follicular cell, carcinoma 



(50) 



(48) 

1 (2%) 
(49) 



(50) 

1 (2%) 
(47) 

3 (6%) 
(49) 

1 (2%) 



(50) 
3 (6%) 

(43) 

(48) 



(50) 



(48) 

1 (2%) 
(49) 

1 (2%) 



General Body System 

Peritoneum 
Hepatocholangiocarcinoma, metastatic, liver 



0) 
1 (100%) 



0) 



Genital System 

Clitoral gland (50) 
Ovary (47) 
Cystadenoma 

Granulosa cell tumor benign 
Hemangioma 

Hepatocholangiocarcinoma, metastatic, liver 1 (2%) 

Luteoma 

Osteosarcoma, metastatic, bone 
Teratoma benign 
Uterus (50) 
Leiomyosarcoma 
Polyp stromal 



(49) 
(49) 
2 (4%) 

2 (4%) 



1 (2%) 
(50) 

3 (6%) 



(50) 

(50) 
1 (2%) 
1 (2%) 
1 (2%) 



1 (2%) 

(50) 
1 (2%) 



(48) 
(49) 
3 (6%) 

1 (2%) 

1 (2%) 

(50) 
1 (2%) 



Hematopoietic System 

Bone marrow (50) 

Hemangiosarcoma 

Lymph node (7) 

Mediastinal, hepatocholangiocarcinoma, 

metastatic, liver 1 (14%) 

Mediastinal, sarcoma, metastatic, skin 1 (14%) 

Lymph node, mandibular (47) 

Lymph node, mesenteric (50) 

Spleen (49) 

Hemangiosarcoma 

Thymus (46) 

Hepatocholangiocarcinoma, metastatic, liver 1 (2%) 

Thymoma benign 1 (2%) 



(50) (50) (50) 
1 (2%) 

(7) (8) (4) 
1 (14%) 

(46) (48) (48) 

(49) (47) (49) 

(50) (50) (50) 
1 (2%) 2 (4%) 

(47) (44) (46) 



Integumentary System 

Skin * (50) (50) (50) ^ (50) 

Subcutaneous tissue, fibrosarcoma 5 (10%) 1 (2%) 2 (4%) 

Subcutaneous tissue, hemangiosarcoma 1 (2%) 

Subcutaneous tissue, sarcoma 1 (2%) 

Subcutaneous tissue, schwannoma malignant 2 (4%) 

Subcutaneous tissue, pinna, fibroma 1 ( 2 %) 



182 



Sodium Nitrite, NTP TR 495 



^ Table Dl 

Summary of the Incidence of Neoplasms in Female Mice in the 2- Year Drinking Water Study of Sodium Nitrite 





0 ppm 


750 ppm 


1,500 ppm 


3,000 ppm 


irlUMUlUalveieial t3V»ltIII 














(50) 


(50) 


(50) 


Femur, osteosarcoma 






1 (2%) 




Vertebra, osteosarcoma 










Skeletal muscle 


(3) 


(2) 


(1) 


(3) 


Carcinoma, metastatic, islets, pancreatic 




1 (50%) 






Hepatocholangiocarcinoma, metastatic, liver 


1 (33%) 








Osteosarcoma, metastatic, bone 






1 (100%) 




Nervous System 










Brain 


(50) 


(50) 


(49) 


(50) 


Spinal cord 










Meninges, meningioma malignant 








1 \j\J/o) 


Respiratory System 








(50) 


Lung 


(50) 


(50) 


(50) 


Alveolar/bronchiolar adenoma 


1 (2%) 


4 (8%) 


2 (4%) 


5 (10%) 


Alveolar/bronchiolar adenoma, multiple 










Alveolar/bronchiolar carcinoma 




3 (6%) 


2 (4%) 


1 [27o) 


Carcinoma, metastatic, uncertain primary site 




1 (2%) 






Fibrosarcoma, metastatic, skin 




2 (4%) 


1 (2%) 




Hepatocellular carcinoma, metastatic, liver 


1 (2%) 




1 (2%) 


1 (2%) 


Hepatocholangiocarcinoma, metastatic, liver 


1 (2%) 


1 (2%) 












1 (2%) 


1 (2%) 


5awAiHQ rvi r*f"Q c frof i/-* elfin 
OcUvUIIla, IIlCuxolcll.LV/, alvili 


1 (2%) 








oCnWalinyind. inallgllalil, IIlClabuUlL, 








1 (2%) 


Special Senses System 










Harderian gland 




(1) 


(0 


(2) 


Adenoma 




1 (100%) 




2 (100%) 


V-/OI L-HlUIIla 






1 (100%) 




Urinary System 










Kidney 


(50) 


(50) 


(50) 


(50) 


Fibrosarcoma, metastatic, skin 






1 (2%) 




Hepatocholangiocarcinoma, metastatic, liver 




1 (2%) 






Urinary bladder 


(50) 


(50) 


(50) 


(50) 


Hepatocholangiocarcinoma, metastatic, liver 




1 (2%) 






Systemic Lesions 








(50) 


Multiple organs 


(50) 


(50) 


(50) 


Lymphoma malignant 


7 (14%) 


10 (20%) 


8 (16%) 


6 (12%) 
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Table Dl 

Summary of the Incidence of Neoplasms in Female Mice in the 2- Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Neoplasm Summary 










Total animals with primary neoplasms 


21 


32 


31 


32 


Total primary neoplasms 


25 


49 


36 


41 


Total animals with benign neoplasms 


13 


22 


14 


20 


Total benign neoplasms 


13 


25 


14 


24 


Total animals with malignant neoplasms 


12 


20 


19 


17 


Total malignant neoplasms 


12 


24 


22 


17 


Total animals with metastatic neoplasms 


3 


6 


4 


3 


Total metastatic neoplasms 


11 


15 


13 


4 


Total animals with malignant neoplasms 










of uncertain primary site 




1 







Number of animals examined microscopically at the site and the number of animals with neoplasm 
Number of animals with any tissue examined microscopically 
Primary neoplasms: all neoplasms except metastatic neoplasms 
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Table D2 

Individual Animal Tumor Pathology of Female Mice in the 2-Year Drinking Water Study of Sodium Nitrite: 0 ppm 





4 


5 


5 


5 


5 


6 


6 


6 


6 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


7 


Number of Days on Study 


5 


4 


6 


8 


8 


1 


2 


3 


6 


1 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


6 


7 


5 


0 


6 


5 


2 


1 


3 


6 


8 


8 


8 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 


9 




2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 


2 
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Adrenal cortex + + + + + + + + + + + + + + + + + + + + + + + + + 
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Adrenal medulla + + + + + + + + + + + + + + + + + + + + + + + + + 
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Parathyroid gland +M+ + + + + +MM + M + M+ + +M+ + + +M + M 
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+: Tissue examined microscopically 
A: Autolysis precludes examination 



M: Missing tissue 
I: Insufficient tissue 



X: Lesion present 
Blank: Not examined 
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Hepatocholangiocarcinoma, metastatic, liver 1 

Oviduct + 1 

Uterus + + + + + + + + + + + + + + + + + + + + + + + + + 50 



+ + + + + + + + + + 

+ + + + + + + + + + 
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+ + + + + + 49 



Sodium Nitrite, NTP TR 495 
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Table D2 



Individual Animal Tumor Pathology of Female Mice in the 2- Year Drinking Water Study of Sodium Nitrite: 3,000 ppm 
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Sodium Nitrite, NTP TR 495 



Table D3 

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Liver: Hepatocellular Adenoma 

Overall rate ^ 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



9/50(18%) 
19.5% 
8/40 (20%) 
586 

P=0.197N 



7/50(14%) 
15.2% 
5/34(15%) 
667 

P=0.394N 



3/50 (6%) 
6.4% 
3/37 (8%) 
728 (T) 
P-0.057N 



6/50(12%) 
12.9% 
6/41 (15%) 
728 (T) 
P-0.283N 



Liver: Hepatocellular Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poiy-3 test 



2/50 (4%) 
4.4% 
2/40 (5%) 
728 (T) 
P=0.422N 



2/50 (4%) 
4.4% 
1/34 (3%) 
673 

P=0.693N 



4/50 (8%) 
8.5% 
3/37 (8%) 
691 

P=0.349 



1/50 (2%) 
2,2% 
1/41 (2%) 
728 (T) 
P=0.494N 



Liver: Hepatocellular Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



10/50 (20%) 
21.6% 
9/40 (23%) 
586 

P=0.250N 



8/50(16%) 
17.3% 
6/34(18%) 
667 

P=0.399N 



7/50(14%) 
14.9% 
6/37(16%) 
691 

P=0.285N 



7/50(14%) 
15.1% 
7/41 (17%) 
728 (T) 
P=0.292N 



Lung: Alveolar/bronchiolar Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



1/50 (2%) 
2.2% 
1/40 (3%) 
728 (T) 
P=0.118 



4/50 (8%) 
8.7% 
2/34 (6%) 
659 

P=0.181 



3/50 (6%) 
6.4% 
3/37 (8%) 
728 (T) 
P=0.313 



5/50(10%) 
10.8% 
5/41 (12%) 
728 (T) 
P=0.105 



Lung: Alveolar/bronchiolar Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



0/50 (0%) 
0.0% 
0/40 (0%) 

P=0.566 



Lung: Alveolar/bronchiolar Adenoma or Carcinoma 

Overall rate 1/50(2%) 

Adjusted rate 2.2% 

Terminal rate 1/40(3%) 

First incidence (days) 728 (T) 

Poly-3 test P=0.110 



3/50 (6%) 
6.6% 
3/34 (9%) 
728 (T) 
P=0.118 



6/50(12%) 
13.0% 
4/34(12%) 
659 

P=0.057 



2/50 (4%) 
4.3% 
2/37 (5%) 
728 (T) 
P=0.242 



5/50(10%) 
10.7% 
5/37 (14%) 
728 (T) 
P=0.106 



1/50 (2%) 
2.2% 
1/41 (2%) 
728 (T) 
P=0.503 



6/50(12%) 
12.9% 
6/41(15%) 
728 (T) 
P=0.059 



Ovary: Cystadenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



0/47 (0%) 
0.0% 
0/37 (0%) 

P-0.113 



2/49 (4%) 
4.5% 
2/33 (6%) 
728 (T) 
P=0.247 



1/50 (2%) 
2.1% 
1/37 (3%) 
728 (T) 
P=0.518 



3/49 (6%) 
6.6% 
3/40 (8%) 
728 (T) 
P=0,130 



Sodium Nitrite, NTP TR 495 
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Table D3 

Statistical Analysis of Primary Neoplasms in Female Mice in the 2- Year Drinking Water Study of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Pancreatic Islets: Adenoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 

Pancreatic Islets: Adenoma or Carcinoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



0/50 (0%) 
0.0% 
0/40 (0%) 

P=0.550 



0/50 (0%) 
0.0% 
0/40 (0%) 

P=0.627N 



Pituitary Gland (Pars Distalis): Adenoma 

Overall rate 1/48(2%) 

Adjusted rate 2.3% 

Terminal rate 1/38(3%) 

First incidence (days) 728 (T) 

Poly-3 test P=0.401N 

Skin (Subcutaneous Tissue): Fibrosarcoma 

Overall rate 0/50(0%) 

Adjusted rate 0.0% 

Terminal rate 0/40(0%) 

First incidence (days) — 

Poly-3 test P-0.514 

Skin (Subcutaneous Tissue): Fibrosarcoma or Sarcoma 

Overall rate 1/50(2%) 

Adjusted rate 2.2% 

Terminal rate 0/40 (0%) 

First incidence (days) 586 

Poly-3 test P=0.517N 

Skin (Subcutaneous Tissue): Fibroma, Fibrosarcoma, or Sarcoma 

Overall rate 1/50(2%) 

Adjusted rate 2.2% 

Terminal rate 0/40 (0%) 

First incidence (days) 586 

Poly-3 test P=0.462 



0/50 (0%) 
0.0% 
0/34 (0%) 



1/50 (2%) 
2.2% 
0/34 (0%) 
664 

P=0.501 



3/47 (6%) 
6.9% 
2/32 (6%) 
643 

P=0.305 



5/50(10%) 
10.7% 
1/34 (3%) 
651 

P=0.032 



5/50(10%) 
10.7% 
1/34 (3%) 
651 

P=0.103 



5/50(10%) 
10.7% 
1/34 (3%) 
651 

P-0.103 



3/50 (6%) 
6.4% 
2/37 (5%) 
716 

P=0.123 



3/50 (6%) 
6.4% 
2/37 (5%) 
716 

P=0.123 



0/43 (0%) 
0.0% 
0/33 (0%) 

P=0.515N 



1/50 (2%) 
2.1% 
0/37 (0%) 
477 

P=0.507 



1/50 (2%) 
2.1% 
0/37 (0%) 
477 

P-0.755N 



1/50 (2%) 
2.1% 
0/37 (0%) 
477 

P=0.755N 



0/50 (0%) 
0.0% 
0/41 (0%) 



0/50 (0%) 
0.0% 
0/41 (0%) 



1/48 (2%) 
2.2% 
1/40 (3%) 
728 (T) 
P=0.754N 



2/50 (4%) 
4.3% 
1/41 (2%) 
705 

P=0.241 



2/50 (4%) 
4.3% 
1/41 (2%) 
705 

P=0.503 



3/50 (6%) 
6.4% 
2/41 (5%) 
705 

P=0.308 



Stomach (Forestomach): Squamous Cell Papilloma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



1/50 (2%) 
2.2% 
1/40 (3%) 
728 (T) 
P-0.099 



0/50 (0%) 
0.0% 
0/34 (0%) 

P=0.500N 



1/50 (2%) 
2.1% 
1/37 (3%) 
728 (T) 
P=0.756N 



3/50 (6%) 
6.4% 
2/41 (5%) 
708 

P=0.312 
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Sodium Nitrite, NTP TR 495 



Table D3 

Statistical Analysis of Primary Neoplasms in Female Mice in the 2- Year Drinking Water Study of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Stomach (Forestomach): Squamous Cell Papilloma or Carcinoma 

Overall rate 1/50(2%) 

Adjusted rate 2.2% 

Terminal rate 1/40(3%) 

First incidence (days) 728 (T) 

Poly-3test P=0.011 



0/50 (0%) 
0.0% 
0/34 (0%) 

P=0.500N 



1/50 (2%) 
2.1% 
1/37 (3%) 
728 (T) 
P=0.756N 



5/50(10%) 
10.7% 
4/41 (10%) 
708 

P=0.106 



Uterus: Stromal Polyp 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



0/50 (0%) 
0.0% 
0/40 (0%) 

P=0.627N 



3/50 (6%) 
6.5% 
1/34 (3%) 
664 

P=0.120 



0/50 (0%) 
0.0% 
0/37 (0%) 



1/50 (2%) 
2.1% 
0/41 (0%) 
659 

P=0.504 



All Organs: Hemangiosarcoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



1/50 (2%) 
2.2% 
1/40 (3%) 
728 (T) 
P=0.402N 



1/50 (2%) 
2.2% 
0/34 (0%) 
605 

P=0.759N 



3/50 (6%) 
6.4% 
3/37 (8%) 
728 (T) 
P=0.313 



0/50 (0%) 
0.0% 
0/41 (0%) 

P=0.497N 



All Organs: Hemangioma or Hemangiosarcoma 

Overall rate 1/50(2%) 

Adjusted rate 2.2% 

Terminal rate 1/40(3%) 

First incidence (days) 728 (T) 

Poly-3 test P=0.513N 



3/50 (6%) 
6.5% 
2/34 (6%) 
605 

P=0.308 



4/50 (8%) 
8.6% 

4/37(11%) 
728 (T) 
P=0.185 



1/50 (2%) 
2.2% 
1/41 (2%) 
728 (T) 
P=0.757N 



All Organs: Malignant Lymphoma 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



7/50(14%) 
14.9% 
4/40(10%) 
580 

P=0.331N 



10/50 (20%) 
21.5% 
7/34 (21%) 
650 

P=0.288 



8/50(16%) 
16.7% 
4/37(11%) 
524 

P-0.515 



6/50(12%) 
12.8% 
4/41 (10%) 
673 

P=0.502N 



All Organs: Benign Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



13/50 (26%) 
28.1% 
12/40 (30%) 
586 

P=0.208 



22/50(44%) 
46.6% 
15/34 (44%) 
643 

P=0.048 



14/50 (28%) 
29.6% 
12/37 (32%) 
610 

P=0.526 



20/50 (40%) 
42.7% 
18/41 (44%) 
659 

P-0.103 



All Organs: Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



12/50 (24%) 
25.2% 
7/40(18%) 
580 

P=0.320 



21/50(42%) 
43.5% 
11/34 (32%) 
605 

P=0.045 



19/50 (38%) 
38.6% 
11/37 (30%) 
477 

P=0.113 



17/50 (34%) 
35.1% 
12/41 (29%) 
401 

P-0.201 
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Table D3 

Statistical Analysis of Primary Neoplasms in Female Mice in the 2-Year Drinking Water Study of Sodium Nitrite 



Oppm 



750 ppm 



1,500 ppm 



3,000 ppm 



All Organs: Benign or Malignant Neoplasms 

Overall rate 
Adjusted rate 
Terminal rate 
First incidence (days) 
Poly-3 test 



21/50(42%) 
44.0% 
16/40(40%) 
580 

P-0.054 



33/50 (66%) 
67.4% 
20/34 (59%) 
605 

P=0.015 



31/50 (62%) 
63.0% 
22/37 (60%) 
477 

P=0.045 



32/50 (64%) 
65.6% 
25/41 (61%) 
401 

P=0.024 



(T)Terminal sacrifice 

Number of neoplasm-bearing animals/number of animals examined. Denominator is number of animals examined microscopically for liver, lung, ovary, 
pancreatic islets, and pituitary gland; for other tissues, denominator is number of animals necropsied. 
Poly-3 estimated neoplasm incidence after adjustment for intercurrent mortality 
c Observed incidence at terminal kill 

Beneath the control incidence are the P values associated with the trend test. Beneath the exposed group incidence are the P values corresponding to pairwise 
comparisons between the controls and that exposed group. The Poly-3 test accounts for differential mortality in animals that do not reach terminal sacrifice. 
A negative trend or a lower incidence in an exposure group is indicated by N. 
* Not applicable; no neoplasms in animal group 
Value of statistic cannot be computed. 
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Table D4 

Historical Incidence of Forestomach Neoplasms in Control Female B6C3F t Mice 



Study 



Squamous Cell 
Papilloma 



Incidence in Controls 



Squamous Cell 
Carcinoma 



Squamous Cell 
Papilloma or Carcinoma 



Historical Incidence in Controls Given NTP-2000 Diet a 

/?,/?'-Dichlorodiphenyl sulfone (feed) 0/50 

Indium phosphide (inhalation) 0/50 

Methacrylonitrile (gavage) 0/50 

p-Nitrotoluene (feed) 0/50 

Sodium nitrite (drinking water) 1/50 

Overall Historical Incidence in Controls Given NTP-2000 Diet 



0/50 
1/50 
0/50 
0/50 
0/50 



0/50 
1/50 
0/50 
0/50 
1/50 



Total (%) 

Mean ± standard deviation 
Range 



1/250 (0.4%) 
0.4% ±0.9% 
0%-2% 



1/250 (0.4%) 
0.4% ±0.9% 
0%-2% 



2/250 (0.8%) 
0.8% ±1.1% 
0%-2% 



Historical Incidence in Drinking Water Controls Given NIH-07 Diet at Battelle Columbus Laboratories 



Sodium fluoride 



3/80 



Overall Historical Incidence in Drinking Water Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 



5/340(1.5%) 
1.3% ±1.6% 
0%-4% 



Overall Historical Incidence in Feed Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 
Range 



15/953 (1.6%) 
1.6% ±2.0% 
0%-6% 



Overall Historical Incidence in Gavage (Corn Oil) Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 
Range 



19/463(4.1%) 
4.1% ±3.5% 
0%-10% 



Overall Historical Incidence in Gavage (Water) Controls Given NIH-07 Diet 

Total 0/51 
Overall Historical Incidence in Inhalation (Air) Controls Given NIH-07 Diet 



Total (%) 

Mean ± standard deviation 
Range 



8/1,077 (0.7%) 
0.7% ±1.0% 
0%-2% 



0/80 



0/340 



1/953 (0.1%) 
0.1% ±0.5% 
0%-2% 



0/463 



0/51 



2/1,077 (0.2%) 
0.2% ±0.6% 
0%-2% 



3/80 



5/340(1.5%) 
1.3% ±1.6% 
0%-4% 



16/953 (1.7%) 
1.7% ±2.0% 
0%-6% 



19/463(4.1%) 
4.1% ±3.5% 
0%-10% 



0/51 



10/1,077 (0.9%) 
0.9% ±1.1% 
0%-3% 



Data as of 14 March 2000 
Data as of 23 December 1999 
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Table D5 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Drinking Water Study 
of Sodium Nitrite a 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Disposition Summary 

Animals initially in study 50 
Early deaths 

Moribund 1 
Natural deaths 9 
Survivors 

Terminal sacrifice 40 
Animals examined microscopically 50 



50 50 50 

7 2 4 

9 11 5 

34 37 41 

50 50 50 



Alimentary System 

Gallbladder 
Cyst 

Infiltration cellular, mononuclear cell 

Epithelium, cytoplasmic alteration 

Epithelium, hyperplasia 
Intestine small, duodenum 

Epithelium, inflammation, chronic active 

Epithelium, ulcer 
Intestine small, jejunum 

Necrosis 

Peyer's patch, hyperplasia, lymphoid 
Intestine small, ileum 

Inflammation, chronic active 
Liver 

Angiectasis 

Basophilic focus 

Clear cell focus 

Congestion 

Eosinophilic focus 

Hematopoietic cell proliferation 

Hemorrhage 

Infiltration cellular, mononuclear cell 

Inflammation, chronic active 

Mineralization 

Mixed cell focus 

Necrosis 

Pigmentation 

Thrombosis 

Vacuolization cytoplasmic 

Bile duct, cyst 

Bile duct, hyperplasia 

Centrilobular, necrosis 

Centrilobular, vacuolization cytoplasmic 

Hepatocyte, centrilobular, hypertrophy 



(48) 
I (2%) 



(50) 
1 (2%) 
1 (2%) 

(50) 

1 (2%) 

(49) 
(50) 

3 (6%) 

2 (4%) 

7 (14%) 

2 (4%) 
1 (2%) 

30 (60%) 
36 (72%) 
1 (2%) 

3 (6%) 
5 (10%) 

12 (24%) 

10 (20%) 
1 (2%) 

1 (2%) 



(50) 
1 (2%) 
3 (6%) 
1 (2%) 
1 (2%) 

(48) 



(50) 



(49) 
(50) 

4 (8%) 
3 (6%) 

3 (6%) 

5 (10%) 

32 (64%) 
35 (70%) 
1 (2%) 
1 (2%) 

4 (8%) 
17 (34%) 

1 (2%) 
17 (34%) 

1 (2%) 



(50) 
1 (2%) 

(50) 

(50) 

(50) 
(50) 

3 (6%) 

3 (6%) 

4 (8%) 
3 (6%) 

29 (58%) 

30 (60%) 
1 (2%) 

3 (6%) 
16 (32%) 

12 (24%) 
1 (2%) 



(49) 
4 (8%) 

(49) 



(50) 

1 (2%) 
(50) 

1 (2%) 
(50) 

2 (4%) 

1 (2%) 

2 (4%) 
1 (2%) 
5 (10%) 
4 (8%) 

35 (70%) 
35 (70%) 



2 (4%) 
18 (36%) 

13 (26%) 

1 (2%) 

2 (4%) 
1 (2%) 



a Number of animals examined microscopically at the site and the number of animals with lesion 
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Table D5 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Drinking Water Study 
of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Alimentary System (continued) 
Mesentery 

Congestion 

Hemorrhage 

Infiltration cellular, mononuclear cell 
Inflammation, chronic active 
Inflammation, granulomatous 
Pigmentation, hemosiderin 
Thrombosis 

Artery, inflammation, chronic active 

Fat, necrosis 
Oral mucosa 

Gingival, foreign body 

Gingival, inflammation, chronic active 
Pancreas 

Infiltration cellular, mononuclear cell 
Inflammation, chronic active 
Acinus, atrophy 
Acinus, hyperplasia 
Acinus, hypertrophy 
Artery, inflammation, chronic active 
Duct, cyst 
Salivary glands 
Atrophy 

Infiltration cellular, mononuclear cell 
Stomach, forestomach 
Infiltration cellular, mononuclear cell 
Ulcer 

Epithelium, hyperkeratosis 
Epithelium, hyperplasia 
Epithelium, inflammation, chronic active 
Stomach, glandular 
Mineralization 
Epithelium, hyperplasia 
Epithelium, necrosis 
Glands, ectasia 
Glands, necrosis 



(14) 



1 (7%) 



10 (71%) 

0) 
1 (100%) 
1 (100%) 
(50) 
14 (28%) 

1 (2%) 



1 (2%) 
(49) 

34 (69%) 
(50) 

1 (2%) 

2 (4%) 
2 (4%) 

(50) 
1 (2%) 



19 (38%) 



(19) 
1 (5%) 



1 (5%) 

1 (5%) 
7 (37%) 



(50) 
10 (20%) 
1 (2%) 



1 (2%) 
(49) 

36 (73%) 
(50) 

1 (2%) 

2 (4%) 

3 (6%) 
3 (6%) 

(50) 



16 (32%) 



(17) 
1 (6%) 

1 (6%) 



10 (59%) 
(2) 
2 (100%) 
2 (100%) 
(50) 

7 (14%) 



1 (2%) 

1 (2%) 

(48) 

40 (83%) 
(50) 

2 (4%) 

3 (6%) 
3 (6%) 

(50) 

1 (2%) 
1 (2%) 
10 (20%) 
1 (2%) 



(13) 
1 (8%) 



1 (8%) 
11 (85%) 
(3) 

3 (100%) 

2 (67%) 
(50) 

13 (26%) 

1 (2%) 

1 (2%) 

1 (2%) 

(50) 

2 (4%) 
35 (70%) 

(50) 



1 (2%) 
6 (12%) 
1 (2%) 
(50) 

1 (2%) 

21 (42%) 



Cardiovascular System 

Blood vessel 

Infiltration cellular, mononuclear cell 

Aorta, inflammation, chronic active 

Aorta, mineralization 

Pulmonary artery, mineralization 
Heart 

Cardiomyopathy 

Inflammation, chronic active 

Infiltration cellular, mononuclear cell 

Mineralization 

Artery, inflammation, chronic active 

Artery, mineralization 

Valve, inflammation, chronic active 



(50) 



2 (4%) 
1 (2%) 
(50) 



1 (2%) 
1 (2%) 



2 (4%) 



(50) 



(50) 
1 (2%) 

1 (2%) 

2 (4%) 
1 (2%) 



(50) 
1 (2%) 



(50) 

1 (2%) 



(50) 
1 (2%) 

(50) 



1 (2%) 
1 (2%) 
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Table D5 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Drinking Water Study 
of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Endocrine System 

Adrenal cortex 

Accessory adrenal cortical nodule 

Degeneration, fatty 

Hematopoietic cell proliferation 

Inflammation, chronic active 

Capsule, hyperplasia 

Zona fasciculata, hyperplasia 

Zona fasciculata, hypertrophy 

Zona glomerulosa, hyperplasia 
Islets, pancreatic 

Hyperplasia 

Pigmentation 
Parathyroid gland 

Cyst 
Pituitary gland 

Pars distalis, angiectasis 

Pars distalis, cyst 

Pars distalis, hyperplasia 
Thyroid gland 

Inflammation, chronic active 

Follicle, cyst 

Follicular cell, hyperplasia 



(50) 
1 (2%) 

1 (2%) 

49 (98%) 

1 (2%) 

(50) 
45 (90%) 

(33) 

(48) 

1 (2%) 

2 (4%) 
(49) 

2 (4%) 



(50) 
2 (4%) 

2 (4%) 
1 (2%) 

50 (100%) 

1 (2%) 
1 (2%) 
(50) 
44 (88%) 

(31) 

(47) 

3 (6%) 

3 (6%) 
(49) 

1 (2%) 

2 (4%) 



(49) 
1 (2%) 
1 (2%) 



49 (100%) 
1 (2%) 



(50) 
40 (80%) 
1 (2%) 
(31) 

1 (3%) 
(43) 

2 (5%) 
4 (9%) 

(48) 



1 (2%) 



(50) 

1 (2%) 

2 (4%) 

2 (4%) 

49 (98%) 
1 (2%) 

1 (2%) 
(50) 

42 (84%) 

(37) 

(48) 

3 (6%) 

2 (4%) 
6 (13%) 

(49) 
1 (2%) 
1 (2%) 



General Body System 

Peritoneum 
Inflammation, granulomatous 



0) 



(1) 
1 (100%) 



Genital System 

Clitoral gland (50) 

Infiltration cellular, mononuclear cell 7 (14%) 

Inflammation, chronic active 1 (2%) 
Inflammation, suppurative 

Duct, cyst 1 (2%) 

Ovary (47) 
Angiectasis 

Cyst 6 (13%) 

Hemorrhage 2 (4%) 
Hyperplasia, adenomatous 

Mineralization 3 (6%) 
Pigmentation 

Thrombosis 2 (4%) 

Uterus (50) 
Hemorrhage 

Hydrometra 32 (64%) 

Infiltration cellular, mononuclear cell 2 (4%) 

Inflammation, suppurative 1 (2%) 

Endometrium, hyperplasia, cystic 13 (26%) 
Submucosa, hyperplasia, stromal 



(49) 
4 (8%) 

2 (4%) 

(49) 

9 (18%) 
1 (2%) 
1 (2%) 



(50) 
1 (2%) 
31 (62%) 



10 (20%) 



(50) 
13 (26%) 

2 (4%) 

(50) 

9 (18%) 
1 (2%) 



1 (2%) 
(50) 

33 (66%) 

2 (4%) 
16 (32%) 

1 (2%) 



(48) 
3 (6%) 
1 (2%) 



(49) 
1 (2%) 
7 (14%) 
1 (2%) 

1 (2%) 
1 (2%) 
1 (2%) 
(50) 

37 (74%) 



18 (36%) 
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Table D5 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Drinking Water Study 
of Sodium Nitrite 



Oppm 750 ppm 1,500 ppm 3,000 ppm 



Hematopoietic System 

Bone marrow 

Atrophy 

Hyperplasia 

Myelofibrosis 

Myeloid cell, hyperplasia 
Lymph node 

Inflammation, granulomatous 

Inguinal, hyperplasia, lymphoid 

Lumbar, hyperplasia, lymphoid 

Mediastinal, hematopoietic cell proliferation 

Mediastinal, hyperplasia, lymphoid 

Mediastinal, pigmentation, hemosiderin 

Renal, ectasia 

Renal, hemorrhage 
Lymph node, mandibular 

Hematopoietic cell proliferation 

Hyperplasia, lymphoid 

Hyperplasia, plasma cell 
Lymph node, mesenteric 

Ectasia 

Fibrosis 

Hematopoietic cell proliferation 
Hyperplasia, lymphoid 
Inflammation, granulomatous 
Spleen 

Hematopoietic cell proliferation 
Hyperplasia, lymphoid 
Metaplasia, osseous 
Capsule, inflammation, chronic active 
Thymus 
Cyst 

Ectopic parathyroid gland 
Hyperplasia, lymphoid 



(50) 



2 (4%) 
(7) 



1 (14%) 
I (14%) 
(47) 

1 (2%) 

(50) 
1 (2%) 



(49) 
37 (76%) 
4 (8%) 



(46) 
10 (22%) 
1 (2%) 



(50) 



3 (6%) 
(7) 



1 (14%) 



(46) 



1 (2%) 
(49) 
1 (2%) 



1 (2%) 

(50) 
39 (78%) 
3 (6%) 
1 (2%) 

(47) 
12 (26%) 
5 (11%) 



(50) 



2 (4%) 
1 (2%) 
(8) 

1 (13%) 



3 (38%) 

1 (13%) 
1 (13%) 
(48) 

5 (10%) 

1 (2%) 
(47) 

2 (4%) 

1 (2%) 

2 (4%) 

(50) 
35 (70%) 

4 (8%) 



(44) 
17 (39%) 
3 (7%) 
1 (2%) 



(50) 

2 (4%) 
1 (2%) 

3 (6%) 
(4) 

1 (25%) 

1 (25%) 
1 (25%) 
1 (25%) 



(48) 
1 (2%) 
5 (10%) 



(49) 



1 (2%) 

1 (2%) 
(50) 
39 (78%) 
1 (2%) 

1 (2%) 
(46) 

16 (35%) 

2 (4%) 



Integumentary System 

Mammary gland (49) 
Hyperplasia, cystic 1 (2%) 

Skin (50) 
Inflammation, chronic active 1 (2%) 

Ulcer 1 (2%) 

Epidermis, hyperplasia 

Subcutaneous tissue, fibrosis 2 (4%) 

Subcutaneous tissue, infiltration cellular, 
mononuclear cell 



(50) 
3 (6%) 

(50) 
3 (6%) 
1 (2%) 
1 (2%) 



(49) 

(50) 
2 (4%) 
1 (2%) 
1 (2%) 



(50) 

1 (2%) 
(50) 



2 (4%) 



Musculoskeletal System 

Bone (50) 
Periosteum, synovial tissue, inflammation, 
chronic active 

Skeletal muscle (3) 
Artery, inflammation, chronic active 



(50) 
(2) 



(50) 
(1) 



(50) 

1 (2%) 
(3) 
1 (33%) 
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Table D5 

Summary of the Incidence of Nonneoplastic Lesions in Female Mice in the 2-Year Drinking Water Study 
of Sodium Nitrite 



0 ppm 



750 ppm 



1,500 ppm 



3,000 ppm 



Nervous System 

Brain 

Degeneration 

Hemorrhage 
Peripheral nerve 

Sciatic, inflammation, chronic active 
Spinal cord 

Demyelination 



(50) 
1 (2%) 
1 (2%) 



(50) 
1 (2%) 



(49) 



(50) 



(2) 

1 (50%) 
(2) 

2 (100%) 



Respiratory System 

Lung 
Hemorrhage 

Infiltration cellular, mononuclear cell 
Inflammation, chronic active 
Metaplasia, osseous 
Mineralization 

Alveolar epithelium, hyperplasia 
Alveolus, infiltration cellular, histiocyte 
Bronchus, mineralization 
Interstitium, inflammation, chronic active 
Vein, mineralization 
Nose 
Foreign body 

Inflammation, chronic active 

Nasolacrimal duct, inflammation, suppurative 



(50) 



1 (2%) 

2 (4%) 



1 (2%) 

1 (2%) 
(50) 



(50) 



2 (4%) 

3 (6%) 

1 (2%) 
1 (2%) 
3 (6%) 



1 (2%) 
(49) 



1 (2%) 



(50) 

1 (2%) 

2 (4%) 

1 (2%) 
4 (8%) 

2 (4%) 



1 (2%) 
(50) 
1 (2%) 
1 (2%) 
1 (2%) 



(50) 
1 (2%) 

1 (2%) 

3 (6%) 

2 (4%) 

1 (2%) 
(50) 

1 (2%) 



Special Senses System 

Eye 
Cataract 



(1) 
1 (100%) 



Urinary System 

Kidney 

Accumulation, hyaline droplet 
Infarct 

Infiltration cellular, mononuclear cell 

Infiltration cellular, plasma cell 

Inflammation, suppurative 

Mineralization 

Nephropathy 

Cortex, cyst 

Vein, inflammation, chronic active 
Urinary bladder 
Infiltration cellular, mononuclear cell 
Inflammation, chronic active 
Mineralization 



(50) 

2 (4%) 
35 (70%) 

1 (2%) 
5 (10%) 
20 (40%) 



(50) 
25 (50%) 
1 (2%) 
1 (2%) 



(50) 
1 (2%) 
4 (8%) 
37 (74%) 



8 (16%) 
17 (34%) 



(50) 
29 (58%) 



(50) 

3 (6%) 
34 (68%) 



6 (12%) 
13 (26%) 



(50) 
24 (48%) 



(50) 

6 (12%) 
40 (80%) 
1 (2%) 

4 (8%) 
20 (40%) 

1 (2%) 

1 (2%) 
(50) 
25 (50%) 

1 (2%) 



Sodium Nitrite, NTP TR 495 



